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(54) REFORMER, REFORMING SYSTEM, AND FUEL CELL SYSTEM 

(57)Abstract: 

PURPOSE: To miniaturize a reformer, by forming reforming catalysts 
on the grooves of one side plate and combustion catalysts on the 
grooves of the other side plate respectively, and supplying heat 
required for reforming reaction with these plates alternately laminated 
to be adopted as a fluid passage. 

CONSTITUTION: Reforming catalysts 6 are formed on the surfaces of 
grooves formed in a plate 1 , and combustion catalysts 5 are formed on ' 
the surfaces of the grooves of a plate 2. The plates 1 and 2 are 
alternately laminated to supply fuel, composed of a mixture of a 
compound, including a hydrocarbon group, and water, to a fluid 
passage 3, formed by a surface having the grooves of the plate 1 and 
a surface having no groove of the plate 2; and hydrogen is generated 
by catalysts 6. Fuel and oxygen-containing fluid are supplied to a fluid 
passage 4 to cause catalyst combustion reaction by the catalyst 5. 

That is, exothermic reaction and endothermic reaction are concurrently caused at positions adjoined 
vertically to supply heat, required for reforming reaction, by combustion reaction. Consequently, reforming 
reaction is made without a burner, and moreover an auxiliary facility such as a reaction tank, heat insulating 
material, and a reaction pipe is eliminated for miniaturization. 
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^m^6-l 11838 



i^•C^r^l). 

[0003] ±iacO[31liAcO-oco^}^|gi: LT , 



20 



^m^'^<nm^mhwmt ^mx.fz^mmzi5\^x . 

mitwmtmmbmMiUzm^intc'm 
m.b mmbtzz b mw.b-rh>mn,m'y:^Tj^. 

[00 0 1 ] 

u>m%M\.zy^mimi-hfzi^^z^i\L^mmi^-fh 
it-^'^i)-t:>t£mmt:mi.z^m-th^'»^mix'^i^ 

tA, ■m.mxf^'&'yx^2>^\.zm:^h. 

[0002] 

t-c, ^WJ:-^m^'^z:^imm'^m?i^h.x\^ 

mmMff^^-ifz^. %mi^mLxWi^mf'-t:ib 
s^c, -dmmxu, WMtmhbimx'th^m. %* 

CH4 +2H2 0-4H2 +CO2 -39kcal/mol (25X:) 

CH3 OH + H2 0-3H2 +C02 -3 Ikcal/mol (2 5*0 
i:^*) , ±ie ( 1 ) . ( 2 ) \,zm^^^ixhi.o\,z: \.^■f S«°CtUiOia«t^^»-tl.£-S*^'^>l.. 
iitiS^^JETSiS. UlKl^^^mii<^^'^h[z 'i^otzMz. ±^Ltzm^<n^nmm^zi5\^X\.i. >-<- 
IS. 'Mmi^9ycr>^^X'S0 0'CmL^ JtS^fSiST'S: :^-l 0 6cO;Acife^fflV^TK^ff-5-Cl-'>l). LA»L=0: 



30 



40 



mz>m(n?t-^:'f\-m^i^^\^-thzuziiy) . 

LX^mX'^hb\-^omM:^LX\^h, ^n-tz 

izmubx^mTS)^, 

[0004] $T, iiaJffimfflv'XTAtCfcl^Tti, 

t <±Si) tlSft/ceXMilfllt J: o T tK^^';^ 

[ 0 0 0 5 ] m 9iimmm^i:'kMzm^(oiiinmm 
cr)m^mx'$)h, isi.nm*wioi(r)mi>zmmi 
0 2mn(=tix\^h. 0 11*) c^s^n 

x^^iRmmi^mi 0 3&t^i*if 1 0 4X'mis.^tix 

h. A'-i— 1 0 6{i. K«l«*<+^i-^rffiMvgtt^M 

&K-(b)<^&t^*co?g^wi, mmi'y^ 1 0 8A-t>;i^ 

yriO9tiJ:0*^Jtf5lO7te^*&$^i2,. 

|gl 0 7T{4, 1 0 6(0M^gf^XfX*<#oSi 

.^LTm^t^-ti:!.. m^l:§n;^«4{4K«tt*fltl 0 1 

'pcDKmmzmi^ix. Rmizx:^mizjs.K$ixfzm. 
muijt^yi:m^^fzi^. 



( 1 ) 



(2) 
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c 0 0 0 6 ] . "S^m^^m 
hhmmif-^ 1 0 1 n<m:m\^\,zmf^ts:\^x o w^, 

[ 0 0 0 7 ] Wk<m.Wm\,zii\'^hmmti:>i 

tK ^^--f^^<nm&-mt-thm-'^x:ts:<. ^ 
im^'%\,zmhxmL-thm^. hhn^<^^^±<^ 

[0008] 

mcoA^it^^^uz^-^. mco^«mmx'ii, a 

ttitmz. ^^m<^^f}' ^ t Amummx-h h , 
[0009] ifWM. ±smmi:mmhtzMzi:s:^ 

mnm:<,zm^thz.b^ziiy). %m^<mm^'S. 

[00 10] 

^thm.<^'^mn.mLxmim^:mfSLL. 
m(r>^WL<^mnmmi:i^mmmifm^^ixx\^h t 
[0011] OT, a 1 at>'ii2 s:fflv^T*f&H3(7)aM 

^■t I) ( la 1 +t-(i¥« 1 2 T'^St . ) ^ 

< 1 1 2 ^a±mmti zt^zx-^x. ^uim 
^^■ti>mtw-m2m^^uj:^Mi,zx mi^^m 

[0012102 {c*P^BJcoffi«tl^oa5^Brffi0^S^ 

■r. 02ic^$iii,^«i&y^¥«2{i^^0Hc^K$ 

iiS^«l&lX¥'K2{cfflS-ri.t>cOT'J)l.. fmLfz 

w-mco 3 -(pc^-ocoTO 1 i,zm&^tifzm<r>mmimn 
mmeifimis.^fix^'^h. tfz. w-m.nzmmLfz^^ 
2 i,zm&^tifcm<r>mmi>ziimmmm 5 ti^m&^tix\,^ 

#^(0KMM«6^Jg{eL/i«l tmSMSSr 

[00131 ±ieoj; ^^^BKoaj^fsic^iv^T, 02 
t'^U2(nm^^Lts:\mzii *)B^^tih^im.m 
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mim^L. ismKm\z^'>x^mim.^^h. t 
fz. mMMmt:m^Lfz'f-m2<7)mi^timb'^m 

1 cnm^ L^ri affile J: 0 JBfiKS ii«.»S<*cSS84 (cti , 

mmm5^zx->xMn.mK^t:m-^h . u? 

[0014] zzx-^if^mA {za^^x^thmm 
mxii . m^mx-hh n t m^x-h h . mmm 
mmKm^zxn^thm,i. ¥«i^:fM.T«ico?i 

10 Sr^-t ■g.ffi WE^^iX , 1 «ojiioafficoa«w« 6 
*fl%Bf!Ji, J««Mai!«^*-r§¥S2fcKMfSM^^i- 

h^mb^mm^^hzb^zi.'o. mKm:hhm 
n^immbmrn^x-hh^nmb m o^-^/cia 
stT^B#c4e$-ii:. ^nRm^zmtcmfmm. 
mz <k ^ x^i^th h (Tix-h h , 
[0015] ^fi\,zii 0 , ^-N'— tj: h-xmrn^'^h 

[ 0 0 1 6 ] ^/c. aKSjE55:4^a$-tf |,Jit«KJ|; 
30 ^<r>m&i:^z.tzi^. *li%Bfl^*n<rt-®t-Sc7))l!l! 

Ji^mtsi^co^ff {m.\m., msm. mMm 

^<r>fzi^. %'s.nz-:^wj:mmmm:^^j:^\ 
BfloKKSl^^t^v^-c{i i \xmmznL-m<r>'m^^ 
m-ttzub. fmmzwmm&^mm'&timthtz 
ib. mm^x'hi. 

[0017] -1], ^mmzmm^^thw-mco^M 

40 f-mf^mm, mzvm^ti^j:^^ti<. mimmfj^x^^^m 

[0018] jusr^r-ts ±M<otimm-WLim 
mmz. mmx. s&f3m?:{hmzmxLx^x'na& 
mMLxmmrtmmipmfhti^. ttz, it^maT 
^j:b'i,zX'>xmim&-ri'Zbi,-s]mx-ht, tfz. x 

^m(omAm5izmm^ui^7,h^mtiL. a 

mm-^z bi>x'^h. iSLmmmmm.mmb lx 

50 {4, 
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[0019] KWMEti. Pt, Ni. Cu, Zn, A 

1, Pd, Au^j:t'^mmfzi,i^^tixm^'^hzt 

ifX'^h. ttZ. ZnO, FeO. Cr, Crz O3 . 
BeO, K2 O. WO3 ^j:i:i,m\'^lZtt^X'^h. t 

Fe2 O3 -Cr2 O3-K2 0-^Cr2 O3 -A 1 
2 O3 -^Fez O3 -M0O3 ^i:<7)^7cS4i«*^W^> 

[0 0 20] ^/c, m.fmtLxii. pt, au. a 

T'l^S, HtCCu, CuO. Cu l2 , Ag2 O. Z 10 
n. Hg. Pd, PdClz , Co, OsO, Fe, F 
eO, M0O3 , Cr, V, V2 O3 . TiOs , Te 
O. Se, SeO. P2 O5 , PbO, Pb, Sn, S 
nO, Ba, BaO, Ca, tfc. 
V2 O5 -K2 SO4 -^r^y.>±, ii->-/:^y^h (M 
n02 , CuO, C02 O3 , AgO)^Ag20-A 
I2 O3 ^Cu2 0-SeO-^V2. O5 -K2 SO4 - 
=yV:^yjl^Fe2 O3 -C r2 O3 ^rfc'iO^TcfiSSSt 

[0021] zii^comma. fmzmis.ttzmcomm 20 

[0022] ^iimwi:^WL(^m(r)mmi,zi&fS.^'thiz 
(i, m^conm^^h^. mm. ^m<r>mcommi,z7)i' 

)Vi=.^j^x-:i~'f>!yyLtz'\k. ^mrji-i-^A^ 
mmm^x-iamLxmitthti-t^^zii. Mim\^m 

zti}^x^h. tfz, ^m'^i^mn^mimmLxi 30 
iv^. mm. i^v^y-f}'^^j:hmLi,zmi:m&uz 

[0023] ttz^iiMi^coma. ±mcoA 1 
2 03 . Si02 coffiic. $(btc-^coftec7):^?£-C'JB«S 

iX|)S i 02 -A 1 2 O3 , ll^^ma. MgO, T i O 
2 , a -A 1 2 Os , ^^y'>±, i^y 3-y;>;?->'NV 

[0024] ti:imiim.ii¥m<r)mcommi,zm^ <7)if 40 
mx-m&^^^ztti^x'^h. mm. ^mfmttzii 
iSimmi'-y-yhti. mi:m&ifc'?-mzxj'^-y 
9 V yyx'iimmmm-^ijmxixw x^-v ^ 
u yy\,zx oiM^ jgffi-rs ^ h (3 i ofiM^t^c^ 

[0025] C:cOB^;^>'N--y:5"J yy^Oi^^t LT#H 
Xtt>tC0. 3Vol %liLh~3Vol %OTmSJD;iJtt« 
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tt^X'^h. 

[ 0 0 2 6 1 ^TLm^JgJSt'^wWcOglo^H 

xy^j-tlx^mza-T^y/tfdk. mkm.t 
i>UmX'i>J:u. 

[0027] ^ei<0jfl<7)«Hlcjefi!cLJt^fL«f*lcttM 

t¥<nmmmmx'h^. ms^za^^x^mmmi 2\i 

[0028] ±a>£^iD< (r>mimmmitt^x o 
i,zm^^tz^^mi. ^wmmtia< <r>^mmx 

^ Lxmm-th ^ ^ Tffi^'M.mz t fflv ^i, ^ t ifxt 

[0029] mA\m'^^<r>m&^^^-fmmmmx'h 
mA^zir.^tihioi<z. mmmm 2\±^iim 

^^mm:^-iXo\,zm\%^y.xw^'^ivx\^h. tfz 
m<7)mi.m«MmLf-i 4ij^w\mi,zmmmm\'^m& 
i:^i-ii:dwm-^Lxm^-^n.x\<^^. i^n^m 
f&t Lxii±mcr>i(a<^m<imwi}mmcommti<}fi] 

^JiM^S^ 1 3<7)^?[i2:^-t&S?^t, ffi 

KW4^ 1 4mmnom<7)iMmzii. ^^^ose 

mmif^j:^mim\t<r>^mW 1 7 $:iS«tTfc< ^ t 
5) 

tfzmmmmr)mm<Dm^zmmr/±jm<r>m 

ixm&tizbhxhi, (116) 
Lfzmm(Dmmmin-^mnmm<Dm:ff'mz 

1 ) mim 

[0030] ^fL{*:A(o^pf (cfficoB5r?§ii. mm$^ 
xm)bhyjmx'hi>. §'Ki^Aj:'oi^mA<7)m^B^:m 
v^T, $'jiiiit(Di^fiti<iii,itn£^jmmmx'^mzm 
m-th. AbBcDEmmm^-^hitx, m^-^^rm 
hx jgg-t i>zbij «imx'h h . t tzmmif'smxh 

A<7)S^;co^'fLif>:{iAtBtW?I^Jt$rS^xTffi 
m^offiffltc i.*)A^tz\ih (nig^m^ti^X' ^ tzimw 
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2 ) ms&m 

[0031] mAt:Ef&a-jux'mmmmzEm 

3 ) ^IWffi 

( 0 0 3 2 ] Ah B(7)^^5:a3gXf;^T'«^L, 

ui;^ ^ tLxAmmmm^'tt^j:ii^hmmmix& 
m^i:f}mx\ AtB<Dm^&t:^ixm*)mL^im 

!>. 

4 ) ^ffimcoirm 

m. ^mifmmm. m:m:f}mmm^j:t'X'Ab 

B<r)m&mti<X'^fzmi^ t =5rl. . 

[ 0 0 3 3 J ±m(opa<com^mm^^^i-i> x a 
^z-ir^^^^fzii'iimm^vziSL'smi. mmcr)im(r>^ 
V ^^nt^commmizxmh'i^mzRmmt i.ttzm 

±^j:Kmz»d:^-n(y'^-mitm<r>^^zxtm 

»ft**<jrp;c htil . tfzi}^-oXi&'Smcr>^mm±t 

[0 0 34] ^x-n, m^uzmiiz^^$tim<(o 

mmimi&mm^ziiuxii, ^Mme^:m^i 
fz'fm 1 mi^t?>mt'f-m2m^tuj:^mzx 
'omjs.^riimms^zii. ^-it^mbyiinmrn^ 

1 Ofl|$:*L^v«ci 0J^fi!cSixl.BS*om4(c 

v^-m^tmfj^^t. tf^. mii^mAi^ziiz.m'itm 
i,zm\iit^'mf)^hi>. z<DXd^j:mmmmmizm^j: 

O(iBSf*Si882 1$:JeB)t-f§fli^ffUTfc0, 

jMttjSE (HTH-tt-r. ) m^$tix\^?>. 
tfz. ^m2 2hnmizmi^^>M2 3im^thm^^ 
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tlT fcO,¥« 20i:^fix22 (±355(cai 
$^lTV^|,. (T:^c7)¥ei2 02i{/TS2 2SrOT. # 
^¥«2.0a. 20b-. ^«22a. 22h -ft 
S. ) ¥«2 0{CfcV^Tg5f**J82 1*^f>5^EP24iO:^ 

tjSteLT¥«m^T^^i.fL2 5^tti-cff#, mm 

l.¥«2 3(7)Iil-{aStclS»t^>n7^v:?L2 6$:g4L. $ 
^>(CT:^{C«ii$^i/t^S2 0i:[sIfi|fiXi0¥«2 0 ate 
mf(>tirzll2 5l,Zi5\^X^U2 0 a(Cfcttl.gS«sS[SS 
10 *>^,omt-^ffitl>, l^^T^«2 5bt^3l,^Tt|5]« 

[0035]-:^, StisOffi*&l30V^T{i¥«2 2 $r^J 
let OiKBfltS, SKf*<7)«J&{i. #ftll<7)^^tj£{c. ¥ 
«I2 2<7)af*«i[S82 3<7)±a(:Sl{*BlSS{CilifeLTg(t 
'iilTtM.fL2 7*>(i>ffi?^l. |^tgL/i¥«2 2tg(t 
A>ii^c?L 2 8 Sr/f LT ^ f> lz±-)i^zm(ytil . 

[0036] ^coiat:. e!Ef^S§i:jiJSLTV^I,7Li: 
jUS UT V ^7L t $:#¥«£7)PScO|5]fi[Ulc(ii|i I, I 
20 1 1 J; o T , KMSfS i: *«»MSffico#/7 O^^^tcttl&iE 

[ 0 0 3 7 ] *Ii%BJ«0*D<cOrtS8-?-*-;l/K 
5rfflV^^t:^-g•, ?l2 5&t^2 6, fL2 7Sl>7L2 8<73 
iSlt&{iBtcJ:o-C}I«s«fJ§2 1 , 2 3*?^fflE/i«iK 
xb-t?>Zt t^X'^ h . mz^iii^i^M 2\m2 3bi: 

watL. t-':>'mm.<n>m<r)mii\^b . 

mb &l§]:^rfi]t8S-tJ: a¥«ti5(t&?lSt>'#^«7)M 

[0038] *isf&0S£73$D< . mmm^zx hm-K^ 

mm.tx-±.nLfzts:m. m\mxmzmth 
ttz. m.<nmLt^i<ziihimm±.x'th. mm 

40 rMh-HmbLX\i. M^4^'y^tK«#§5:o=5r<VNM 

tmnmm\Mhi}^<n^i5mx-mmL. mm.<n'mi 
m^-thi^m^hh. mzmmjLm:\,zxh'7^9^ 
i^yrim\^i>b'm\YJM^bt£h. 
{0039] tfz. im9y'7i:m~%m-imb L. m 

^zmmth. 

50 [0040] ms\,zi&mi'&^±t-^^j:hm'^im^^fz 
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(ii4'4 3mA 4 ) mmm-^^x'm^iix\'^ 

mx'h^. AAkim%'im!mmkm<nmmm-^Mi 
mx'hh. ^mAi^mmmmt^mttimm^ 

2oo««t§(i, mMm^^wmA 3mA a ^w^a. 
x'm^ixxuh.mmm-^MimA3. AA\mn 
^A2<rwp\mmzm.^tix\^h. mmmmm 
mmwmA a ^ t gat o < =5: i. 

{ooADttz. ^'s.mmm^mwsA 3\im.if\& 
^^tmtxa^. \§im^<^j:ht^< Xoiizt^-iX^^ 
mmim^m'^A3mAA<^mmiiMmui 
m'Wii^hi-&<^^i,zm-htmz^, *fo^^^. 

mattfimz § ; fc t= J: offii^T&iifFK . WBti-^^se 
f 4 3mAAi.iinmA 2 i,zmm^tih::b t i oex 

l>M<Oft^|l!lliS-t.i. . 
[0042] 3l!|gr7§*6iIf*(iK«ls4 2 cO?aS(±ffiU^c 
i6> (a!iSEM«<^^4fltJ&fflieif4 4{i, gBI'K«g§4 21*1 

±i:KKii4 2<o?aj!S*iji#L. i&nmfmmmA 

3m^. K«§§4 2WiSMllc»W«l&$fll>, ^ 

j^>:HiriBMisyitcai*itcj^$m<«iii&$nK«g§4 2(oajg 
*^±# Li-^'i. t . am A am mfAmnm^i- 

h . W±<7)J; ^ tliet 4 3SV4 4 {iKSS4 2c7)jaJt 
[ 0 0 4 3 ] * ^c, Jg«IB1i-^^^fflV^/oraffi*&iB^ 

[0044] ii9(ijg:t^ieit-&^*>f>^i.M«»&ie<t 
^3ifflL7tmm?fiv:^f-A^7n1-. I1I9{^^^V^•C4 1 
\t>m ^y9. A2 {i:K«ts . 4 5 {iMt4m?l!lT-J> •& . 

wm\i \L-9Ai mM.%fi , iei'4 6 ^tm^-x 

o\Zi-£'>X\-^h. get 4 6{±h-:5'4 7*<f^ijL^rV^i: 

«^4 2-C'^l:>^c*^(±ii;i=4 81CJ: 0^?JSffit:ttl& 
^ixh. W^%mA5(n^%<muz\iS.-h^y^if^ 



6) ^tm^6-l 1 1838 

1 0 

izj^tx. wmA6<7)mmizh^t-^'A7^i^m^-^ 

fcir^T . fif||i.{fK«t54 2*^'c.*«S^4m?fi£7)^fiJ; 0 tig 

A<l>;t*^, E:']-fe>'-9--4 9*<f^i!)L, t-9A7i}<i^ 
mtt. ffltf#=5:V«4 6*<PBtg5f«Sl^iOm(7) 

10 [0045] ±ie^7)*««l:?^^^':^rA^cfcv^T(i, s.^ 
\L—9mmE.. t-:j'4 7i7)iajg|g^{»4m?tti^>^ 

[ 0 0 4 6 ] dcoj; d t}^«iS'ti^^5:iil=CfflV^|,^ 

[0047] -ipf^mimm&m.9.mi. «oa 

thmm. mmm. mmmmzw^^^titdm's. 
m t^mm-th^tti^x'^. ^mmmmmifi- 
wt^^-ytzimm&'^^T-u-k^mx'^h, ^ti\,zx^ 

[ 0 0 4 8 ] 0 1 0 t*l3%Bflc7)KM^i:J^*4mffiX 

-r. 01 oiciJt^TB oa. ^mzmms:. ttz^t^ 
nms^im^ Ltz^mnm Ltzif.m%^^<n^^^x-h 
I), ttz. 3mnM'm. 32mfm. 33\mit 
30 mmx'h h . 3 2 aixis-fbsiffi 3 3 ui^n^-ti 

y^m:f]'xm. S?'frajy-^OcfilfS3 4, 3 5*5|g(tf>n 
[0049] KK^3 Oc7)KaM«^*-ri.^JSlC{i- 

mim,<nw^.mm'^xmm%m<^mm3 2 ^zm^ti 
tfz. iSLKfm^^th^mmmmizm^^Lxm 
fn iw.mizx^i'h7\<mtimmmm it:mm<7)mit 
m:(f^mizm^tihXom^ttni. m^smmt 
40 $tLh. zm-^. mmmti&nm%t:m&uMt 
<Dmz?m:vxm^mmm3 1 -^mixn < mm 
yiimcr>?f.i}<mAmizmi^-^tLmu\ ttz. e8«t53 
ooiimmm^tthmzii. mmi:mMmcr>s.%t 

%M3 3i)^t,(r)mxttz\i^fihim-^Lxmk-t 

pjm'<zm-fhmmm<r)9mt Lximm-^^^ 

[0050] ifwm^nm.v.^^i. mi^m^^m'^Lfz 
50 ^mzi5\^x.^Ki^t^^t^<r>mi^nmk'k^'& 
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■thfzMzhmmx'^^. 

[0051] mmmt^m^mffiHiMmmmi-^z 

±-tminmzmmti 1 1 t ^ ^^mm 

[ 0 0 5 2 ] 0 1 0 ^c^3V^T(i, mr-\ni&<r>xi'-y^f}< 
— p^7)(?||H'5^^Tie«!Lfc*^ ^ (^izm^(r>m\n.m. 

c 0 0 5 3 ] 4;^^, ^nmmm-h^m^mMWSi. 
i^-thnrnx-m^L. m^^m^^'v?tn.mth:i 
ttcio, ^n^<^mm^ixfz^mifLxmm%m<r) 
x9-y':'iim%mzm.mzi^m-^ixh. -^cofzuf). k« 
m-n- Lxmm^ixfMmmcox^ 7 ^^cpie^^q^ 

(M;c(fffip'?.=feNaf i on Du PontttM), 
[00 5 5] 4/i01 OtltJV^T. mMMW&^^^h 

3 6 1 L . a<*as§ 3 e t »im«t4S07KS 

^■thAm^^y (rnhy) fs^K3 7$-(i;ii.Ct 
t J: o T , KKMjKirKKSny'cm+A^'^StRWt^ 

mm.m tx^mi^mmi^tsit-^m^m^tix 

mmmmm<7^m^<r)^t,zmmi)mj(cmtw^im 

hb. ^'^mk^^thm^sbf.zmhmmmm 
mtL. >mmwmm<r>ms3A<<zm-tm<nm(7)m 

mx'imTffimjfs^mz^. 

^Si; H2 ->2H* +2e 

CO + H2 O ^C02 +2H* +2e 

2H* +2e -H2 
2H* +2e -H2 



7) ItH^e-l 1 1 838 

1 2 

[0056] c:<7)SJ£tcJ:oT, e!iKMiil<^SlKcOcS 
S*^'(E3l$nS. i^c, emmjfi«?«f4Sw?jSS83 6tti 

10 ti^^m:h'o.nsmMti^<mx-hh.immzxfi 

{cm^WtcMJiltc 3 y-fv-t-^ 2<Ji:«fl!!Sr Jt«!tl> ^ 

fz. ■:}yTy*)--'^2<xmmim'smmi}'(=yiim^ 
^ymmm-n- Lxm?:mmmmmmizmt?> 
i$}'^<7)mm^<7)m:hm.i,z t ^ o , i^xf-^co^A^s^ 

20 

[0057] 

mmi ) 

[0 0 58] 0. \mmW-^<r>- v'^li'mzmStU=J:^ 
MrM^fpU 0. 1 5mm|§jPST-0. Smmtf yf-T'sS 
%m,mk:i^'V^y'fL.^O. ISmmt-^^O. 6m 
mTtT'/f-O. 3mm<7)jt5:}gBgUc--y^/H^O¥^ 

30 [0059] mhh.-fz'^mz-7xiiy'/Ltz^k. a^^ 

^J'-y'yhtL. 1 0-3Torr, KSl%*ir«iL?t 
T)ydynm%X' 1 O^PalJ^^N'-y ^' L , ^SO^cO^E 
iC¥i^lI$0. 5//m<7)ft:Kc7)ei|Mftt^JBB£L7t:. IS] 

I)) 5- 1 m^^Lfz. mn±M.<r)-^mtmmts:-nm<<z 

X:s:'v^yyUz--y irii^m<r)W-mz-7X^ yy Ltz 

mtm^<Tyk'k-k ^-y-v vtL. E.-^i o-nor 

40 ^jefiXLnio nm(^iimx'^%mm^:miSiLtz'^u 
T¥Si t-ts. ) ^ 1 O^X^^Uz. iM-mx-'ii^ 
ixtz'^mt^w.2t^:, mi^z^^^tihiio^zmd!.-^ 

[ 0 0 6 0 ] iXtc, W±i^J; ^ LTt#f>iXite5j«^H 

iCl^, 85f«SS4l*icOiaS*^2 0 0°CSS{c±7!)5-:.7t 
^CJ!^, aEf*:BfJS3tC>:$'y-/l'i:*i:$:l : UCJl-g-L 

50 /t«»4^8SL>t. ^<r>m^^9y-/ut:^*mtL. $ 
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1 3 

6 0%~7 0%T'J>-:>^C. 
(Mg6a|2) 

[006 1 ] m^m^uz'f-m^z. iAMfm&v^mmi 

0-3Torr, 1 %^-&*Litryl'::f y#H»T-J) 

1 0 0 6 2 3 n(^fifzi!inmz-^\,^xmmzmm^^-o 
fz. m<ommizmmm^^-t^^i^^4i,z. 
-ti't^b <oig-^s^ »s L?t fc c . mmm i 

(7)iajE*^2oo°cgjsc±-7 3t. actc, ffi«5srijf&3t^ 

?t . ;<9y -;U£7)7K*'vcO^^{i 1 5 %- 2 5 %T-$> 

c 0 0 6.3 ] ^mmmiza^^xii. awsitcrt^v:^* 
■t. 

[0 0 64] ^-Tv-'J^V^x-M ((100)®, 5 
00;iimJ?) $:fiK-fl:-r-I.C:ttJ;0, ^ffllCSi02 

ttx /f-y/Sr^Td^fctiO, '>x->'\o^DStlll 
10iD<SffMc7)jt5 2^mtAc:. .IC0B$, acog?? 
{iJ«Jl 0 0;umi: t-yf-{d*^l mm t LJt. r»(7)S 

^ «0?S ^ ji3§ L fvrffi«s*nl^-r & J: a Ic^S 5 
3.54 LXh 0 , -^r{lT:frA»'^cogSSSt totg 
m.<ntz>hi,zWm.tL. flS*(±±gi!i:<7)i$ggc7)/::i6t±a 

m^iwrn^z-^mzmm uz^<n--n<nm^<nm,^m 

m icoio.<t Lit. 

[0065] mtiffin<T^^.w-tm^m^ lj^s^ y ^ 
«5 1 tcx^N'-y i^a^t j; 0 , m,Hzmmmm^m 

€ L7t . ^ /iSiM >- 'J 3 ymu 5 1 1 |sl«>3r*at'0 1 
2 (C^-r i 3 'J 3 ySM 56-60^i3iiL 

?t. >'U3y^56, 5 8{c{i««MMii$:JglSL, 
y3y^5 7t(iK«M^JgfiEL;t. 012coiD< 

e!i«Ri£ffl®K5 immmimmL^e^m.'Sc.-th 
mimm-th:it^zi.n. muiw^5bt37h(nm 

«{3 i 0 , a« 5 6 WSffitc Lfc^tiSiE 5 7 OK 

[0066] K®^ffl3is 5 i<n±.Ti,mm!mmi 



8) !^M¥6-111838 

1 4 

5 6&tf5 8t=Srl.^jit-rS^t(cJ:0, Mf4;^';^cr) 

(r>mw.m/mLmzi.i^^s^nw§m^zmmxxu 

6 2 , «®m07X3g^*XfxmP 6 4 SI/SP^JS;^'X A 
□ 6 1, ajP63?rEl4<7)in<mL3to 
[0067] Wfll=fSi?&K®^cOB!Tffi0S:EI 1 3 \,z 

>-7'-tl.^i:tJ:0f^i}L/::H^?&fl:6 5. 6 6T-B!« 

10 mnm'\-^j:vmi^:mfSLLxm.imj^.ii=7mx:w. 
[ 0 0 6 8 ] ^Jt. mMmt^^y?i)-^C:.^nmm.'\<r>^ 

mz\i. MJnlttffitcJ:0<^SLit-?^i7n--Kyr7 
2. 7 3^i6aL;t. CtfO-<'^;?o,-Kyr{i>'li3>t 

j-^^v-,9xf]'yxi:mm'^^z^f)Ym^^h. i^u 

-y ^' x^'yxi,z\t3i y^yyiiZX^y^'ryyM.^m 
^LXM. y-^^yyA<0±mzt'x.^/T^'^A:i:- 

(iiii^4 ) tfz, mntfzmti^mmm&m^^i- 
h^iimm\'^fz?nnmmmm^:^^i-. 
[0069] m^tTii'i-'yj^ (iL*2 050-0 m 

3 3 g^rgiaSl minO* y>'N-tV^fl-Cg^.^T$ 
-t, ^7ir/l^]S«j' (Sl^il 4 5 5-C) 10 gSrHPg 
0 . 1 mm£7);^.yy\--tV'>ilT#^5 Omm-Cffitiais 
LTV'>^2 5 0 0''ac;Ja»L,^^^y^;?.7=-y (gl* 3 3 

30 -t^-^ H tl2 5 0 0°CtSlIiaL?t:5' y^f^Xf-y (11*3 3 

7 0"C) n-;l^^aDfil Okg*^^>^^jil 0 0gT«E 
L^i]<f3m^2mm(D=. >y ^/l^ffll^S-fbT/l^ Si~^J»l± 

m^^fSMth, mzix-yyji^^mm^h'oiz 
(it*i 77 3T:) i:m\>^x&±immitTii'^- 
^j^^Wim-ri. ^ixhEMii^i^y^xTym 

*^f>iJL, ffl (M^l 083*C) <r>m'<a'¥l-zS'y:/XT 

ym*-(>m LtzE^i^com^mmtximtmm tfzm 
m^mt LffiA^^x-r I. ct a izmx'i^tifzm i:mhmE 

40 «LJS€L;t. 

[00 70] Z(0^m^=--y1rjummiitTJl'i=.'y 

r/l^5 -'^7 0 i-T 6 ftSii LT 

[0071] vm^^-^^^wmitDv^-^M.?. 
sm^2mETi)fiD$-t^:, -immm^-o^-v'Tim 

50 :5'y-;HSmfc^t;l'C7)7K^$:2mffT'cSil$-ti:.g.. 
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(9) 

1 5 

fix 'J^-v-co-SES: 1 5 0*CliLh{c±ffC;< ^'y 

-fi'tmmi^'XUcbz^. 10 0 mma±.mm. 
[0072] ^mmm^z}5\,^xl,i. :^mmM(osLnmi,z 

[0073]I114<7)J;3 tc^ffitc^t^fflS^Ucff? 
0. 2mm, ±^$10 0x3 00mmC0g|Vi::^-y^;U- 10 

T^l5mm<7):^4orawc. $<^(c, mm^xyi-yy 

Ltt'7^1mm, *$70mm, HO. 5mm, m 
0 . 1 mmffl^S 9 , mffli*&«9 0ai;^«fm?i9 1 1 
tTHl Omm, ?1^$0. 1 mm^f^^LT^^. 

mMm(r>mm^<r)m{hmmm\^tzmi.z^j-^- 
immm'<z\mi\L'm^^'»mz^mnmk^ ^ix 

o'ct'7vx La;i Les{«s t Ufc. ±ieco*aTi#f> 20 

' [ 0 0 7 4 ] 4 1 {i»4^ 4 2{i±IBK«^. 4 5 

^c^p^^y^' 4 1 i}^h^'^^A2i,zmm^m^-thwm 
oy-mzmmi^^MLmA(>t)m\-^htix\^h. ciw 
?^Eii^^i£*t 46{zh-5'47 a^m^tix \^i,.m 
mm^mmA e {i^ST-tiW tT*3 o , t-^ 4 7 

mz^i)-ixtzWm 8 0 IC5I*>' I. . 8 0 (ry-mim 30 

ti.. mmmm^mmm-^^wsAAmmm ■ 

?L 9 2 (7)rBltS^ffi*&Et 8 1 ^ . let 8 0 cottS:^ 

^zimmm-^mmmm-^Mi'WAsmm^v.cr) 

«c4 5 tcflti^$-tt s , mmminz\m.-)]^y^A s *<jx 40 

-^^4 7*<m, «^psffljg:Kiett^^ie'S4 6*5^ 

mBmm^MimA bifm< . 
c 0 0 7 5 ] mm^tifzim^A 2 tisf com^jsm*^ 
^4tt*&ffl}gi^ieii^^ie^4 4 t^'^mm^m^^k 
im-^±wmA 3 s:*'C4^ L«ii$ti/-v:exsfi4 2 *«2 
■^wi^nxfeo, exMHoffls^-fttciOE^i sa 

^Bti8 2im, mmi:^!^^. 50 
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1 6 

[0076] ;<f-/l^r;l'a-yl^t7j<5r^;Uitt'l : It 

m%m^Lt.-i$'A7i:MmLmmt^mmm-^± 
WfgAeimii. »4^tt*&-rs. limMtiummiz- 

fflje^*ieiS^^SB«4 4 ^ ji 0 , Smfl^*&El=8 1 

[0077] ^cmszx K)mmm^^mam.^ti&iK 

*n 2 0"C&Si.-tB$^5T'^tTV^;!iiS^Mt4ffi*&fflje 

4^ieii^^ie>i=4 3^<iBi=K«siiic»f*^'«j&$^T.7t. 
1 4 o-c$-M;t 1. 1 , mmmmmmm-^Miv 

A A m ti&&±mW± Uz. eXM L?t7K^fS 

mm?te*«s4 5izmhti^mi}<i^'>fz, mn^titzyH 

mi>Zj:y)7iim<Dmm\^cr,S.M^2. Ikg/cm^ ^« 

x.hth-9A7 mtixmfmmmm-^^mA 
c.m2 aTizKc^t, nx/t-f'A7mnm^timfm 

1 2 0°CA>t> 1 4 O'Clc. K«^ix/>:7j<«E^)«i2 . 
Ikg/cm2 ;!;>^>1. Skg/cm^ t^Jtil3iM6<) 

[ 0 0 7 8 ] la 1 6i,z:^mmmcr)mfmmi^^7-Mzi5 
■r. exmtiiai 6t;^^^i^TOco¥Si 20. 12 

1, 1 2 2*»<i«$iXT^>^. mi 6{i^«2r±SB<t 
01.7tllIT'J)2. . ¥^120, 121. 122 

«1 20. 1 2 1, 1 2 2ii#^T^l'S::i'>i.J:>)^0 
ff;?»-2mm, mgl 0 0mmt$)l). Wl 2 0at>'l 

2 2<7)?8osffit(±, innfmi'^m&^tixii*). trz 

T«l 2 l<7)«cO«ffit<im!ll^*<JBfi£$^x-CV^S. 

#^ (r)^i^^cr)fm<^mmmTiz9ikttmzx'n-o 

[007 9] t-f^Ul2 0m/12 2l,mi6l,Z^.^ 

tiiXoizmRiRi^m&Lfz^k. ««^ffl^^ity- 
y~:^mmi,zm^^ LxmrncoTJi-^-^^i^co-^^m 

Lxmrnmrn^mm-^fz, ttz. ¥si 2 i{i±ie¥ 

mi20Rl/l 2 2tmmzLX$'^%cr>TlVii-m^ 

mmi^^Lx^^ ■ m.vxm!mi:m^^tz 
-u. mi 7^zii:^mmm<7)mAmm'-^XTMzmi 
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1 7 



1 8 



( 0 0 8 0 ] 1 2 simmm. t« 1 2 4ii«m 

mX'h^. ¥^1 23, 1 24{i^«l 20-1 22t 

m->r^ X. mmx'$> 0 . n 1 7 <opa< izm&v^a--- 

[008 11 — :^r, If^O. 2mm<^>'N-7;l'JJ-n;<?- 
:r^yXJl'y f ymf^ : N a f i o n ) COMMZ 

(PTFE : ffip°n* ; T7Py) kNa f i o nmmt. 

[ 0 0 8 2 ] mmm^<r)mm'Rmt ix , 

0. 2mmcr>^^~y)l':^n:^—:f.yxJl^ytyMM(^ 
q°p^ ; N a f i o n ) (^mmizB-MmiS.Pf^~&^y^ 
ntr^'Jy-Vyymux.i-uy (PTFE : ffip°p«, ; 
f 7Dy) tNa f i on}i?gi:$rjIML/>:tc02:^a6 

[ 0 0 8 3 ] ±ie¥« 1 2 0 1 2 4 $:±*^^>¥« 
1 2 3, ¥«1 2 4, ^«1 2 0. ¥«1 2 1 , ¥«1 
2 2c7)Jii#T*^o, #'?c7)^«tclStt^c?La~e 

i*coiiK^jefig-rsj:otcaiLs ^m23 mit 
mm) t^m2A mmm) tmi^zmsmmnm 
fei^^a;^. 1 2 4 k¥« 1 2 ooraiicfjieTks-^ 

ySf5ttffiS:K;^loc7)J-:^-yf>$:jeB!cL/'^. ^Ol^, 

7m^'^ymwm<^^±/)Vi-~^j^mkmm^ix 

ffi{i¥«l 24kBStg$-frT«iiL/;!. CICOJL-., h5r 

[00841 01 8tC*^J|«?!ltfSl.^.f-H;?fij^XxA 
E't' 1 2 5\mm'S.W.. 1 2 6{i7j<^ 

[008 5] t-f, TLg^iltTWl 24 (»4®) 

m^z:^m^m^^ht^i>z. ^flRi 2 1 (mmm^ 

T^^Sr, ^mi2 2 (KMflMSrJ^BKLitTM) 
7t¥«l 2 3 (S5^b^ffi) tCi>?Le$:ffll:TS^^ttiJ& 

( 0 0 8 6 ] ™ 1 2 1 mmfm^m^Lfz'f-m x- 
\in^t^t,m.ifmkLxmm.bfz. -?-wcj:0¥ 
m 2 2X'iSinRmhmitbLfz, ¥«i 2 2T-^i:?t7h: 



muhimtxf-i^i 2o^m(ititz. *7twi2 

4 . 1 2 3&Uf«MM« 1 2 SA^^^^rSft^^JfigiS 

o'azmuztzbX'iisizxi'^ui2 4 mm) 

^cr)7Hm<r>i^ni:W±L. ¥«1 2 1 (K«f5iiri«$rm 

[0087] ±tim\>':^rM,<7^i&mii 1 2 1 izmtt^t 
10 i)>:?y-;ufl^lHg-rsifctiO 1 so-cc^-? 
!t. ¥«1 2 0 (KKM$rJg^L?t¥^) iCT^tS 

tTi-i-giJ^sfai^^i/c. ¥^12 4 mmm) ±*^f>4 

123 m-tmrn) izx^ttzTicm^ii, fLaSriicr 
^hisB'^fltai . a±mm uzmKiSLnm t mmmm 
mm uz 3 y^ ^9 V ts:m\%m ^/^x a sr^ti, ^ t *^ 

X'ttz. 
[0088] 

L^^i:h:iti}^x'%h. itz, :^m.m(r>mmmi^^ 

mi^y^r^^mi^X'^l. 
[HI] 

[ H 2 ] :^mmco^mmummm. 

30 [03] f3M$rtB}^Ucg|i^^BT®0. 

[04] ^^mm?5Ln^co^im. 

[05] Mtaj$froBfffi0. 
[06] MiEtaj^flsc7)Kfffi0. 
[07] 2ls3*0SWK«ScO-a5^^in-ril«0. 
[08] J^fB1g^^*-(^^:I.EW^fflv^/:;aK>':^ 
f-Ac7)ffllB&0. 

[09] m.tm-^m^(:>^j:^Ms^m^fzm\im 
[010] *ii»BjoejKtik m\nm^ ^ -y ^ 

40 aL/i»«?fii'XrAco«lB50, 

[011] xijny^x-McofJffi. 
[012] IgM^ 3 H^&a«l§«g?^f[«0. 

[013] mmm3i,zw,6iS[.^^(ommm. 

[014] lli}£CT5WSI)T«fiOffiB!t0. 

[015] ^mm5}zmmmm=^^TM>cr)\m 
■ 0, 

[016] |ll!iSfifiJ6 tcfSI>»}m?fii^XTA(r)KKgB 

[017] ||)5SC?I17 lcfSI.«im«?l!!xXf-Aco«Sf4« 
50 MiSSSrffi^-rSTKcO^ffiS. 



3/19/2007, EAST Version: 2.1.0.14 



( 

1 9 

[019] ts!*Ogi«l§C7)«lB&ll. 

1. 2. 20. 2 3, 4, 15. 16. 2 

1.2 3. 3 6-a{*«SK 

5-mmm e-mm ii-mmi^ 12- 

5. 2 6. 2 7. 2 8-fL 3 0. 4 2-K«^ 3 
1. 2 5-SW«S 

32-mfm 33-mimm 34, 3 5-";!?'^??iK 

4 6-MB1i-&^*^'^=5:l.ffi«= 4 7-t-^' 4 
8, 8 0-SSf 4 9---ffi::)j-by-9- Sl-v'JnyS 
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2 0 

« 52, 5 5-fll 5 3, 54--«i8 

5 6, 5s-mmmmm 5i-^'»Kmmm. 

5 9, 6 0-v'j3yS« 6 1"«ffl;<?XAP 6 

2-»4;yxAa 

6 3-Mffl;<^;^tilP 6 4-"7K^^WjyxaiP 

6 5. (>b-mmh^ 67. 6 8--a{*:^AP 6 

9, 7 0-Siftfifaip 

71-^§5 7 2, 7 3-V^^D>'\';P7' 81-^m 

10 8 2, 1 02-mBM 8 9-*ffl?l 9 0-»l?iltt&?8 

9 2-Hm 9 3-Sm7L 9 4-amP lOl - 
10 3-H't 10 4-l*lf 10 5-K 
MM 10 6-/N'— ^- 1 0 7-jag5}QSi 
1 0 8- •■^^4^'>'^ 10 9-;Kyr 1 1 0--S:XE'i= 
1 20, 1 21, 1 22. 1 23. 1 24 -^« 12 
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in^] [PURPOSE] 

^I§P^{1^^^< > ;^Jj^4^7X It aims at providing the modifier and reforming 

^^'0/]^Mit'f)^^ system which are efficient as for this invention 

Rlt^^cCB^KtlS.t)^5i:^>';^x A and convert a fuel into hydrogen gas and whose 

^^^"t 5vl^^@W<?ri~'5o reduction in size is possible. 
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nm<,^xmm^tix^^. mm 
mm tc: T ^ c tzmxim^itic 

o 



[CONSTITUTION] 

The modifier of this invention supplies heat 
required for modification reaction with the heat 
which it laminates two or more flat plates which 
have a slot, and forms a fluid flow path, the 
surface of the planar slot of one of these is 
coated with a modification catalyst, and the 
surface of the slot on the flat plate of another 
side is coated with the combustion catalyst, and 
was produced in the catalytic combustion. 




II 



[CLAIMS] 



itmm 1 1 

^tiX\^^^:it^WWi.t-r^^ 



[CLAIM 1] 

It laminates two or more flat plates which have a 

slot, and forms a fluid passage, and a 

modification catalyst is formed in the surface of 

the planar slot of the adjoining one, 

and the combustion catalyst is formed in the 

surface of the planar slot on another side. 

The modifier characterized by the 

above-mentioned. 



[CLAIM 2] 
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A modifier, in which in the modifier which has 
the structure which laminated the 
catalytic-reaction layer which it lets carry out 
catalytic reaction of the fuel, and generates 
heat, and the modification-reaction layer which 
performs fuel reforming, an internal manifold 
performs ejection to the exterior of the product 
after the introduction to the catalytic-reaction 
layer and modification-reaction layer of said 
fuel, and catalytic reaction, and the product after 
modification reaction. 



[t**il3l 



pp 



[CLAIM 3] 

A modifier, in which in the nnodifier equipped 
with the porous object for which it carried the 
catalyst which transforms the fuel which is 
made up of a compound which has a 
hydrocarbon group to hydrogen, the catalyst is 
distributed with a concentration inclination in a 
porous object. 



[CLAIM 4] 

A reforming system, in which in the modifier 
equipped with the fuel tank which 
accommodates a fuel, the modifier which 
carries out the modification reaction of the fuel 
and generates hydrogen, and piping which 
sends the fuel from a fuel tank to a modifier, at 
least one part of said piping is made up of a 
shape memory alloy. 



[1**115] [CLAIMS] 

W-^Rt^^^Mi^^^ f^^tm^^M A fuel cell system, in which the flat plate 

lt^M(D^W^t^ MitMUt laminated the modifier of Claim 1 which 

^ t Wi^^f^l^^W ^ titz constitutes of a conductive material, and the 

^KIS t Ltz:i t electrolyte board clamped between an oxidating 
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W^ti-^BP^MH^^y^^y^J^o agent electrode, a fuel electrode, and both 

electrodes. 

imM(Dmmmm] [detailed description of the 

INVENTION] 



[0 0 0 1 ] 



[0001] 



[INDUSTRIAL APPLICATION] 

This invention relates to the modifier and 
reforming system which convert into hydrogen 
the fuel which is made up of a compound which 
has a hydrocarbon group, in order to supply 
hydrogen to a fuel cell system and a fuel cell. 
Specifically, it is related with the fuel cell 
system, modifier, and reforming system of the 
structure appropriate to reduction in size. 



[0 0 0 2] 



[0002] 



[PRIOR ART] 

In recent years, electronic office equipment and 
electrification devices'for home use including a 
word processor and a personal computer are 
reduced in size with a growth of semiconductor 
technology, and portable-ization is demanded 
further. 
Formerly, 

In order to satisfy such request. 

As a power source of these devices, an easy 

primary battery and an easy secondary cell are 

used. 

However, a primary battery and a secondary 
cell have limitation in a functional time. 
Naturally by the device using such a battery, a 
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time is limited. 

When these batteries are used; after discharge 
of a battery finishes, 

What can exchange batteries and can move a 
device, 

With the primary battery of the past, 

A time is short to the weight and it is unsuitable 

for a portable device. 

Moreover, if discharge finishes, while it can 
charge, a place-of-use is not only limited, but for 
charging, it needs an external energizer and the 
charging time is needed in a secondary cell, 
there is a disadvantage that operation of a 
device is interrupted. 

Thus, in order to operate various small devices 
for a long time, a response is difficult and the 
primary battery and secondary cell of the past 
demand the power source suitable for a more 
nearly prolonged action. 



[0 0 0 3] 

■r^i^(Dx\ mitmtLx^u 



[0003] 

As one solution of the above-mentioned 
problem, using a fuel cell system instead of the 
primary battery of the past or a secondary cell is 
mentioned. 

The fuel cell system is put in practical use as a 
large sized power generating plant now. 
It generates electricity by supplying a fuel and 
an oxidizing agent to a fuel-cell main body In a 
fuel cell system. 

It has the advantage that it can generate 
electricity continuously, by using air as an 
oxidizing agent and supplying only a fuel from 
the outside further. 

Therefore, if reduction in size of a fuel cell 
system can be performed, it is very effective in 



10/12/2004 



7/68 



(C) DERWENT 



JP6-111838-A 



XHOIVISOM 

" ^ 



I (d^^ 1^ X ^^J] the action of various small devices. 



[0 0 0 4] 

:^m^^^^m^n^x\^^^. 



[0 0 0 5] 

(D^mmo:>mmxh^o ^ 
^^;$:f$ 1 0 1 (Dmmz.\-mm 
It 1 0 2ti^m.nhfix\^^. ^ 
'M.m^iti 0 iMz-wcw^nx 

0 AXmi^^^X^Ki . s 

jt^no ^mm i o s ^^^fe* 



[0004] 

Now, in the above-mentioned fuel cell system, it 
modifies the fuel which is usually made up of 
the compound and water containing a 
hydrocarbon group to hydrogen gas according 
to the reforming mechanism provided apart 
from the fuel-cell main body, sends the 
hydrogen gas to a fuel-cell main body, and is 
performing power generation. 
In order to consider it as the power generation 
system for mounting in a device, it reduces in 
size, and not only a fuel-cell main body but a 
reforming mechanism needs to attain, and it is 
necessary for it to be necessary to reduce a fuel 
cell system in size as mentioned above, and to 
high-efficiency-ize it. 

[0005] 

FIG. 19 is the schematic diagram of the 
reforming mechanism of the past including a 
peripheral device. 

The heat insulating material 102 is provided in 
the tank wall of the reforming tank-body body 
101. 

The reaction tube currently installed in the 

reforming tank-body body 101 comprises an 

outer tube 103 and an inner pipe 104, and the 

inside of a reaction tube is filled with the 

modification catalyst 105 which performs the 

modification reaction of a fuel. 

The nickel which it let ceramics carry is used as 

a material of a modification catalyst. 

Burner 106 is installed in order that a 
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0 8;6^bJi<^7"l 0 9\^X^m 

§1 0 7{cm^^ti^o fi 
§1 0 7va. y<—r-i 
0 6(Dmmwu:^'^7!}m-^m^ 

CH4 + 2 H2 0^4 H2 + 
CO2 - 3 9kcal/mol (2 5°C) 
(1) 

CH3 OH + H2 O-^ 3 H2 
+ C O 2 - 3 1 kcal/mol ( 2 
5°C) (2) 



modification catalyst may heat to the 
temperature which maintains sufficient 
reforming activity. 

The blend of the hydrocarbon which is a fuel, 
and water is supplied to a heat exchanger 107 
with pump 109 from a fuel tank 108. 
It makes the fuel which is made up of the 
compound and water which contain a 
hydrocarbon group using the heat which the 
combustion exhaust gas of burner 106 has heat 
and vaporize in a heat exchanger 107. 
After the vaporized fuel is sent to the reaction 
tube in the reforming tank-body body 101 and is 
modified with a reaction tube at hydrogen, it is 
supplied to a fuel-cell main body. 
When the reaction which, on the other hand, 
modifies the blend of the compound and water 
containing a hydrocarbon group, and obtains 
hydrogen gas uses methane, CH4+2H2 0->4H2 
+CO2 -39kcal/mol (25 degrees C) (1 ) 

It becomes these, moreover, when methanol is 
used, CH3 0H+H2 0->3H2+C02 -31 kcal/mol (25 
degrees C) (2) 



tf^^. ±tB (1), (2) \m 



It becomes these, all are endothermic reaction 
as shown in said (1) and (2). 
In order to let the above-mentioned reaction 
occur efficiently, even when the methanol which 
is comparatively low temperature and usually 
reacts 800 degrees C or more in the case of 
methane is used, it is necessary to heat a fuel in 
temperature of at least 150 degrees C or more. 
In order to perform this heat, in the reforming 
mechanism of the past mentioned above, it is 
performing heat using the flame of burner 106. 
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^0:^i^^^fflV^T;dPift^^ToTV^ However, if a fuel cell system Is integrated in a 

-So L/5^L7'^;i^ 'BMMl^i^ device or it considers carrying, the danger of 

A^l^^lciia^^iAAy;^:: ^ ^ disaster, such as a flame and a burn, will arise 

M^'t^^ t^^^^ t. in the heat using the flame of a burner. 

[0 0 0 6] [0006] 

^fd. iii221^^^^^-^^ Moreover, if influence and a safety aspect are 

ffi^^lt'f'S irSi^^^f^f^ 1 0 considered to a peripheral device, it is 

1 l^(7)iJ\:^^^$|5{cirJiti7'c^V^ i 5 necessary to provide a heat insulating material 
if ^ ^ tt ^ i^^S etc. so that the heat in the reaction-vessel main 

-5o Lf)^L'^W.\^^W\BU^^^^ body 101 may not leak outside. 

TV^/ccD-Cfi. However, if the thick heat insulating material 

it^Ut^l^^'Ch^o was used, it is unsuitable for reduction in size of 

a reforming mechanism. 

[0 0 0 7] [0007] 

^fc. "i}tM(D^M^W^ioii^ Moreover, which stainless steel tube is used for 

Ei^^W^c^ if(^ifil^{-^T->'i/>^ piping, such as a reaction tube in the reforming 

M^ce<^'<7)f-3. — 7'';6^fflV^btiT mechanism of the past. 

'^^—y'^Pf(Di^^^ However, it not only needs the volume of the 

i^^^ t-t^ It-^^ "9 "C/cf < . tube itself, but it becomes as follows. 

;^fR]^cDf!;I^?g}c: J: -SH^^'SS It is necessary to devise providing the space for 

JR"t''5/'::Js6(75;^^— 5 absorbing the distortion by the thermal 

^(7:)X^^-f"^;^^^;6^fc6o ^ expansion to the length direction etc. 

/c, 3^^0MM^SJ^Wi-ln^ Moreover, when using it, packing a granular 

XitMi'^M^. h^U^Wl^ catalyst in a reaction tube, it must make pipe 

^X<-^^li'£^J^h-f. :Ltih^h diameter thick to some extent, and this also 

Mi\:<Dt^^l,f t^J:^o constitutes hindrance of reduction in size. 

[0 0 0 8] [0008] 

immtm^i^^ 0 tir^m [problem to be solved by the 

M] INVENTION] 
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While needing an installation of a burner, a 
reaction vessel, a reaction tube, etc. and 
needing the volume in itself by the reforming 
mechanism of the past for the supply of heat 
which participates in modification reaction when 
reduction in size of a reforming mechanisrn is 
considered as stated above, reduction in size is 
difficult also from a point of a safety aspect. 



[0 0 0 9] 

« ^ V- ^ T ^ # 5 r <b ^ g ^ 



[0009] 

This invention lets the modification reaction of a 
fuel start efficiently by supplying heat required 
for modification reaction to a modification 
catalyst, without having been made in order to 
solve the above-mentioned problem, and using 
equipments, such as the above-mentioned 
burner, a reaction vessel, and a reaction tube. 
And it aims at obtaining the fuel cell system 
using the reforming mechanism and it 
appropriate to reduction in size. 



[0010] 



[0010] 



[MEANS TO SOLVE THE PROBLEM AND 
OPERATION] 

This invention laminates two or more flat plates 
which have a slot, and forms a fluid passage, 
and the combustion catalyst is formed for the 
surface of the planar slot on another side by 
while adjoining and forming a modification 
catalyst for the surface of the slot on a flat plate. 
It is the modifier characterized by the 
above-mentioned. 



[0011] 



[0011] 
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2 cD^^^-r i: TO 1 



Hereafter, the basic structure of the modifier of 
this invention is shown using FIG.1 and FIG.2. 
In the modifier of this invention, it forms the fluid 
flow path 4 according to the surface which 
forms the fluid flow path 3 according to the 
surface which has the slot of a flat plate 1 , and 
the surface which does not have the slot of a flat 
plate 2, and has the slot of a flat plate 2, and the 
surface which does not have the slot of a flat 
plate 1 by laminating at least two or more flat 
plates (a flat plate 1 and a flat plate 2 showing in 
FIG. 1) which have a slot. 



[0012] 

111 2 i,z.^mwm^w^(D^^^ 



^ $ tL 6 1 RXJ^^m 2 {Its 

m(D^m^\'xmMfmi 5 mm 
^Mf^ Lfz^m 1 tmmnm 5 



[0012] 

The fragmentary sectional view of the modifier 

of this invention is shown in FIG. 2. 

The flat plate 1 shown in FIG. 2 and a flat plate 2 

amount to the flat plate 1 and flat plate 2 which 

are respectively shown in FIG. 1 . 

As for the surface of the slot formed in one flat 

plate 1 in the adjoining flat plate, the 

modification catalyst 6 is formed. 

Moreover, the combustion catalyst 5 is formed 

in the surface of the slot formed in the flat plate 

2 which adjoined the flat plate 1 . 

The flat plate 1 in which it formed each 

modification catalyst 6, and the flat plate 2 in 

which it formed the combustion catalyst 5 are 

laminated alternately. 



[0013] [0013] 

±IB(D cfc 9 ^<^+#i5iJcc7)^K^(d4o In the modifier of the above composition, it 

i/^T. M2\z^^ti^^MMMi supplies the fuel which is made up of a 

6 trMj^Lfz^'^l (DM^'^'t compound including hydrocarbon mind, and a 

'5ffi<h¥^<g2 c7>^^^L/ctV^® blend of water to the fluid flow path 3 formed of 

{d J: 19 jf^ $ ti 5 i^i^U^ 3 the surface which has the slot of the flat plate 1 
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in which it formed the modification catalyst 6 
shown in FIG. 2, and the surface which does not 
have the slot of a flat plate 2, and lets it form 
hydrogen by modification reaction. 
Moreover, it supplies a fuel and an 
oxygen-containing gas to the fluid flow path 4 
formed of the surface which has the slot of the 
flat plate 2 in which it formed the combustion 
catalyst 5, and the surface which does not have 
the slot of a flat plate 1 , and makes a catalyst 
combustion reaction cause by the combustion 
catalyst 5 in the surface of the slot of a flat plate 
2. 

In addition, air may substitute said 
oxygen-containing gas. 



[0014] 

w-mi^'^ti^xw-mKDm 
i,cxmm^±^^^t. ^n^ft 



[0014] 

The catalyst combustion reaction which occurs 
in the fluid flow path 4 here needs to be 
exothermic reaction. 

It conducts the heat which it produces by said 
catalyst combustion reaction to the surface 
which has the slot of a flat plate 1 through a flat 
plate 1, and it is used for said modification 
reaction which it produces in the modification 
catalyst 6 of the surface of the slot of a flat plate 
1, 

That is, this invention lets the catalyst 
combustion reaction which is exothermic 
reaction, and the modification reaction which 
are endothermic reaction occur simultaneous in 
the adjacent position by making the flat plate 2 
which has a combustion catalyst, and the flat 
plate 1 which has a modification catalyst 
laminate. 

It supplies heat required for modification 
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[0 0 15] 

•So 



[0015] 

Since modification reaction can thereby be 
produced efficiently, without using the flame by 
a burner and the structure is a planar laminate, 
it starts a burner. 

Equipments, such as a reaction vessel, a heat 
insulating material, and a reaction tube, become 
unnecessary, and it can provide a small-sized 
modifier. 



[0016] 

- :^ (D a ^ ^^MMM =3 - X 

±m(Dmmx(D^m^(Dm 



[0016] 

Moreover, it is as the layer which lets 
modification reaction occur, the layer which lets 
catalytic reaction occur, and a method of 
making it laminate, it coats one surface of the 
dividing wall of one sheet other than the 
composition of this invention in a 
modification-catalyst layer, it can consider the 
method of forming a flow path and laminating 
the element which coated the surface of 
another side by the combustion catalyst layer 
alternately with front and back, and the method 
of making a catalyst which is different in the flow 
path which forms the flow path of the form of 
many honey-comb, and adjoins by extruding 
and casting material carry. 
However, when manufacture of the modifier in 
the above-mentioned structure is considered, it 
compares with the method of laminating the flat 
plate which formed a kind of catalyst in one 
surface like this invention, it is difficult to change 
for every formation part of each catalyst of the 
conditions at the time of forming each catalyst 
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;6^?F^i^'C^/cet/\ layer (a baking temperature, a firing time, 

^\z^\/^Xitl^k(^W-^R\z.Mi^ baking atmosphere, etc.), therefore, it cannot 



form a substantially effective catalyst layer 
Since a kind of catalyst is formed to the flat 
plate of one sheet in the modifier of this 
invention and the optimal formation conditions 
can perform manufacture for every catalyst, it is 
practical. 



[0 0 17] [0017] 

— On the other hand, the planar material in 
^^^(O^^Wi^^ ^ y ^ particular that has a slot based on this invention 
V/ y :/7'^ ^^(7)^2^1$:^ is not limited semiconductors, such as 
'W\'^7^^M1^WM. #(<i$'JPS^^ ceramics, a metal, and silicon, a polymeric resin 
fl^^i)^. board, etc. 

However, the matter with a large thermal 
conductivity is desirable. 



[0 0 18] 

xm%. my^^y^^y^'\.x\n 
mm'BLV^m%fimt\.x\^. 



[0018] 

The method the flat plate which has a slot 
processes cutting and the objective slot 
convex-shaped, press-molds them with a die, 
and manufactures the flat plate of the 
above-mentioned material mechanically is 
mentioned. 

Moreover, it can also form a slot by chemical 
process etc. 

Moreover, using ultra-fine processing 
technology, such as the etching technique and a 
lithography technology, it can apply a 
photosensitive resist to a planar material 
surface, it can expose and etch using a mask of 
the slot on target, and can also form a slot. 
As a modification catalyst and a combustion 
catalyst, it can use the catalyst of public 
knowledge. 
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[0019] [0019] 

^KM^fis P t . N i , C u , Pt, Ni, Cu, Zn, Al, Pd, Au, etc. can be used for a 

Z n , A 1 , P d , Aufj:}f^ modification catalyst as a single separate item 

W^^^cfi-a-^i: LTfflV^'5r oralloy. 

ti^X^^^o l^f'. ZnO, F Moreover, it can use ZnO, FeO, Cr, Cra O3 , 

eO. Cr, CraOs, BeO, BeO, K2O, WO3 , etc. 

K2 O, WO3 ^J^t'h^^'^^^t Moreover, the plural catalysts of Fea O3 -Crz 

^^X'^^o ^ti. F e 2 O3 - C O3-K2 O, Cr2 O3 -AI2 O3 , Fe2 O3 -M0O3 , etc. are 

r2 O3.K2 O-^C r2 O3 — A 1 mentioned. 

2 O3 ^F 62 O3 -Mo O3 

[0 0 2 0] [0020] 

^fd. Mi^^MMt LXlit^ P t , Moreover, as a combustion catalyst, it can use 

Au, Agfl}:f<D-f[^M^^^ precious metals, such as Pt, Au, and Ag, etc. as 

i^i^tzlit^-^ t LTfflV^'S i t a single separate item oralloy. 

^^■Ct-So H(-Cu, CuO, Furthermore, as for gs, Cu, CuO, Cul2,Ag20, 

C u 1 2 , A g 2 O, Z n , H g , Zn, Hg and Pd, PdCl2 , Co, OsO, Fe and FeO, 

Pd, PdCl2, Co, Os M0O3 , Cr, W2 O3 ,Ti03 , TeO, Se and SeO, P2 

O, Fe, FeO, M0O3, O5. PbO, Pb, Sn, SnO, Ba, BaO, Ca, etc. are 

C r , V, V2 O3 , T i O3 , mentioned. 

TeO, Se, SeO, P2O5, Moreover, a V2 O5 -K2 SO4- diatom earth, a 

PbO, Pb, Sn, SnO, hopcalite (Mn02 , CuO, C02 O3 , AgO), Ag20-Al2 

Ba, BaO, Ca, t'^^^ O3 and Cu2 O-SeO "<V2 O5 -K<S 

ifhti^o ^fz. V2 O5 -K2 The plural catalysts of a B>2 </SB>S04 ->" 

S O4 — >' '>±, silica gel, Fe2 O3 -Cr2 O3 , etc. are also 

4h (Mn02, CuO, C02 mentioned. 

03 , AgO) ^Ag20-A 1 
2 03 ^Cu20-Se O^V2 

05 -K2 s 04 --^y 

F e 2 O3 - C r 2 O3 T'.e <t"(7) 

[0 0 2 1 ] [0021] 

:itih(DMMlt. These catalysts, form a porous object in the 
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surface of the slot formed monotonously, letting 
a porous object disperse and carry to island or 
grain shape 

It is desirable, in order that reaction area may 
increase and the utilization factor of a catalyst 
may improve. 



[0 0 2 2] 

mm'r^tjno:>mm^s i 02 



[0022] 

In order to make a porous object form in the 
surface of a planar slot, there are various 
methods. 

For example, after coating the slot surface with 
metal aluminum, it heats metal aluminum in 
oxygen atmosphere, and oxidizes, or it lets an 
oxidizing agent act and makes it oxidize, when 
forming in the surface of a planar slot the 
porous object which is made up of an alumina. 
It can form the porous object which is made up 
of an alumina. 

Moreover, it is sufficient to treat the material of 
the monotony itself. 

For example, if it masks and the planar surface 
is treated after forming a slot in the base plate 
which is made up of silicon, it can form the 
porous object which is made up of SiOa on the 
surface of a slot. 



[0 0 2 3] 

A 1 2 O3 X S i O2 (T^fdKc, $ 

h\c^<7)m(D:)fmxM^^ti^ 
s i 02 -A 1 2 03 , '^k^m 

i^, Mg O, T i O2 , a - A 

1 2 03 , ^-^ y'y±, 



[0023] 

Moreover, Si02-Al2 03 in which the material of 
a porous object is further formed by the other 
method other than above AI2 O3 and Si02 , a 
consistency mineral, MgO, Ti02 , (alpha)-Al2 O3 , 
a diatom earth, silicone carbide, Alundum, etc. 
are mentioned. 
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[0 0 2 4] 



[0024] 

Moreover, it can make said catalyst form in the 
surface of a planar slot with various methods. 
For example, it is possible also by the method 
of having targeted the combustion catalyst or 
the modification catalyst and having formed the 
slot which forms the above-mentioned catalyst 
by sputtering monotonously. 
It can form a catalyst in the surface of a 
uniformly planar slot by forming a catalyst by 
sputtering. 



[0 0 2 5] 

\^:^7.'^l,:iO. 3 Vol %J^±~ 
3 Vol %UTU^M^tii^(D^ 



[0025] 

At this point, as conditions at the time of a 
sputtering, as an atmosphere gas 
Oxygen or hydrogen 

In inert gas, such as argon, it is desirable to use 
what added degree O.SVol % or more and not 
more than -3 Vol%. 

As compared with the case where this uses the 
atmosphere gas of only an inert gas, it can raise 
the activity of a catalyst. 



[0 0 2 6] 



[0026] 

Moreover, in order to let the surface of the 
planar slot in which it formed the porous object 
carry a catalyst, the method of irradiating a 
porous layer, and baking [ which bakes and 
dries ] a metal catalyst by sputtering, after 
impregnating a catalyst metal-salt aqueous 
solution or a colloid to a porous layer is 
mentioned. 

Moreover, after coating monotonously as a 
mixing slurry the raw-material component and 
catalyst component of a porous object, it is 
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possible also by the method of carrying out the 
drying baking. 
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[0027] 

It is sufficient to carry out skewed distribution of 
the concentration of catalyst particles as it is 
shown in FIG. 3, when letting the porous object 
formed in the surface of a planar slot carry a 
catalyst. 

FIG. 3 is the fragmentary sectional view of the 

madreporic which carried the catalyst. 

In FIG. 3, the catalyst carrier body 12 shows the 

madreporic formed in the surface of a planar 

slot, and 11 shows catalyst particles. 

As for concentration of catalyst particles, it is 

desirable to form so that the passage side of a 

fuel may constitute the maximum. 
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[0028] 

The madreporic over which it distributed the 
above catalysts so that it might have inclination 
concentration can use the element which has a 
modification catalyst in one surface of the 
dividing wall of not only a modifier like this 
invention but one board, and has a combustion 
catalyst for the surface of another side also for 
the modifier of the type which forms and 
laminates a flow path alternately with front and 
back. 



[0 0 2 9] [0029] 

[l]4(ie^Mlt(7)t#j5jc^^i-^5^ FIG. 4 is the fragmentary sectional view 

WiMMXh^o HI 4 (ciTj^^tL^ showing the composition of a modifier, 

ct 9 m^^Wi^ 1 2 (i^?L As shown in FIG. 4, the catalyst carrier body 12 

i^Xh ^ > i^^^^<D^it.'B')^^ is a madreporic. 

1 3 ^^^Sc7);^75Sj^^/^ And it carries out skewed distribution and one 
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surface is carried so tliat the combustion 
catalyst particles 13 may have concentration 
with surface high one. 

Moreover, it carries out skewed distribution and 
another surface is formed so that the 
modification-catalyst particles 14 may have 
concentration with surface high one similarly. 
As composition of a modifier, the above catalyst 
carrier bodies laminate so that it may have the 
space which the catalyst surface of a same 
faces each other, and constitutes the fluid flow 
paths 15 and 16. 

It is desirable to provide the thermally 
conductive separation body 17 which the fuel 
and product which are supplied to each flow 
path do not mix, and does not bar conduction of 
heat in the limit of the part which has distribution 
of the combustion catalyst particles 13, and a 
part with distribution of the modification-catalyst 
particles 14. 

Moreover, it can provide the flow path 15 of a 
fuel and a product in the surface or the inside of 
each catalyst carrier body 12. 
(FIG. 5) 

Moreover, it can also laminate and comprise the 
carrier body in which it provides passage 16 of a 
fuel and a product in the inside with a 
concentration inclination of a carrier body, and 
the diameter of this passage has inclination 
change. 
(FIG. 6) 

The following method is mentioned to the 
molding method of a catalyst carrier body with 
the concentration inclination of the carried 
catalyst. 

Here, let A or B be a catalyst or the carrying 
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material. 

1) Infiltration process 
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[0030] 

It is the method of letting other B melt and 
permeate the clearance of Madreporic A, and 
filling up. 

If a wetting with a madreporic avoids using low 
B of melting point from Madreporic A, it will 
permeate a clearance in a capillary 
phenomena. 

It can also soak combining the pressed powder 
of A and B to serve also as a sinter bonding. 
Moreover, heat processing is required. 
It becomes the carrier body which changed 
change of the clearance of A, or the mix ratio of 
A and B, and was able to do the concentration 
inclination of A or B by use of a pressed powder. 

2) Powder rolling 

[0031] 

It uses Powder A as a pressed-powder board 
directly continuously by a roll, and it sinters 
succeedingly, considers it as a porous sintering 
board, and considers it as the rolled sheet of a 
true density with a hot rolling further. 
By either of this process, it supplies Powder B 
and becomes the carrier body which was able 
to do the concentration inclination of A and B by 
changing the quantity of Powder B and 
repeating the still more nearly same process. 

3) Thermal spraying molding method 
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IM It sprays melt of A and B with nitrogen gas, and 
If the amount of sprayings of A and B is 
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changed, the thermal spraying deposition is 
carried out repeatedly and it removes by the 
method of carrying out the thermal spraying 
deposition and forming, carrying out rotation 
movement of the round bar as a cooling 
collector, it will become the carrier body which 
was able to do the concentration inclination of A 
and B. 

4) The other method 

It becomes the carrier body which made the 
layer of the pressed powder which changed the 
mix ratio of A and B, and was able to do the 
concentration inclination of A and B with the 
sinter forging process, the hot isotropic molding 
method, the quazi hot isotropic molding method, 
etc. 
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[0033] 

Reaction occurs most actively in the surface 
layer of a madreporic with much permeation of 
a fuel to the modifier using the madreporic over 
which it distributed the above catalysts so that it 
might have inclination concentration, and in the 
inside of the madreporic with less permeation of 
a fuel, reaction occurs and imperfect reaction 
does not occur easily. 

Therefore, the supplied fuel can restrain to the 
minimum generation of the matter which is fully 
used for reaction and constitutes the catalyst 
contamination or catalytic poison by generating 
of carbon and carbon monoxide accompanying 
the imperfect reaction of a fuel. 
Moreover, since reaction occurs also inside a 
madreporic, the heat loss is restrained in the 
heat exchange in modification reaction and a 
catalytic-combustion part. 
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improves. 



the effectiveness of a modifier 
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[0034] 

Now, it sets to the modifier of composition of 
having laminated the flat plate in which it formed 
the modification catalyst which it boils as shown 
in FIG. 1 mentioned above on the other hand, 
and the flat plate in which it formed the 
combustion catalyst, in the fluid flow path 3 
formed of the surface which has the slot of the 
flat plate 1 in which it formed the modification 
catalyst 6, and the surface which does not have 
the slot of a flat plate 2 

It is necessary to supply the blend of a 
hydrocarbon and water and to supply the blend 
of a fuel and oxygen to the fluid flow path 4 
formed of the surface which has the slot of the 
flat plate 2 in which it formed the combustion 
catalyst 5, and the surface which does not have 
the slot of a flat plate 1 . 

Moreover, since the hydrogen, the carbon 
dioxide, and carbon monoxide which are a 
product arise in fluid flow-path 3 downstream 
and products, such as a carbon dioxide and 
water, arise in the fluid flow path 4, it is 
necessary to discharge these products 
separately. 

It is desirable to use an internal manifold for 2 or 
more types of fluid which is different in the 
interlayer of such a laminate, supply and when 
discharging. 

Thereby, the supply pipe of the fluid and an 
outlet pipe are simplified. 
FIG. 7 is the perspective diagram showing a 
part of modifier of this invention. 
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In FIG. 7, the flat plate 20 has the slot which 
forms the fluid flow path 21, moreover, the 
combustion catalyst (not shown) is formed on 
the surface of the slot. 

Moreover, the flat plate 22 also has the slot 
which forms the fluid flow path 23 similarly, 
moreover, the modification catalyst (not shown) 
is formed on the surface of the slot, the flat plate 
20 and the flat plate 22 are laminated 
alternately. 

(it considers it as the downward flat plate 20 
and the following flat plate 22, and each flat 
plate 20a and 20b... and flat plates 22a and 22) 
It goes via hole 26 which the fluid (hydrogen 
gas in this case) which it drains out in the 
direction of an arrow head 24 from the fluid flow 
path 21 in a flat plate 20 left hole 25 which it is 
opening monotonously by bonding with the flow 
path, and was provided in the same position of 
the adjoining flat plate 23, furthermore, in the 
flat plate 20 laminated below and hole 25 
provided in flat-plate 20a of this composition, it 
joins the fluid from the fluid flow path in flat-plate 
20a. 

In flat-plate .25b, it repeats unification similarly 
below, and the fluid from the fluid flow path on 
each flat plate is discharged at the lowest-part 
of a lamination structure. 
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[0035] 

On the other hand, taking the case of a flat plate 
22, it demonstrates supply of the fluid. 
Supply of the fluid is performed from hole 27 
connected and provided in the upstream of the 
fluid flow path 23 of a flat plate 22 in the fluid 
flow path at the case of ejection, and the 
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8 ^jYLX^ h\^±:}j\z.]^(bti provided in the adjoining flat plate 22. 

•So 
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Thus, what is sufficient is just to each connect a 
charging line and-one ejection piping to the 
systems of modification reaction and a 
combustion reaction at a time by equipping this 
position of the ends of each flat plate with the 
hole which is not by bonding with the hole which 
is by bonding with a fluid flow path. 
Piping is simplified. 
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[0037] 

Moreover, when an internal manifold like this 
invention is used, suppose that the fluid flow 
paths 21 and 23 are ■ parallel or that it is 
orthogonal with the position which hole 25 and 
hole 26, hole 27, and hole 28 provide. 
By adjusting the hole which it provides 
monotonously so that particularly the fluid flow 
paths 21 and 23 may be made into parallel flow 
and the supply direction of a fuel and reforming 
fuel of a catalytic combustion may be poured to 
a same direction, and each direction of fuel 
supply, distribution of the temperature on a flat 
plate homogenizes and modification reaction 
progress further efficiently. 



[0 0 3 8] [0038] 
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by a catalytic combustion, if the whole modifier 
raises to the objective temperature to which 
modification reaction are sufficient for 
happening efficiently in a modified layer, it is 
desirable if it supplies a fuel intermittently. 
Or it adjusts and keeps temperature constant. 

There is no futility of the fuel thereby supplied to 
a catalytic-combustion layer, and it can also 
prevent danger of depending for raising too 
much of temperature. 

It controls by a certain method using the valve 
regulator for adjusting the valve and fuel supply 
amount which were provided in the pipe which 
connects a fuel tank and a modifier as a method 
of sending a fuel to the catalytic-combustion 
layer or modification-reaction layer of a modifier 
from a fuel tank, and there is the method of 
supplying the fuel of a required amount. 
If the micro pump particularly by ultra-fine 
processing technology is used, reduction in size 
will become possible. 
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[0039] 

Moreover, it changes a fuel tank into a uniform 
pressurization state, forms some pipes which 
connect a fuel tank and a modifier by a shape 
memory alloy, and changes this alloy pipe by a 
temperature change. 

It can also adjust the supply amount of a fuel. 
It specifically demonstrates below. 
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becomes FIG. 8 from a shape memory alloy is 
shown. 

A part of piping (in the drawing(s) 43 and 44) 
which performs fuel supply is formed in modifier 

42 of this invention by the shape memory alloy 
from the fuel tank 41. 

43 is shape-memory-alloy piping for reforming 
fuel supply in the figure. 

44 is shape-memory-alloy piping for 
catalytic-combustion fuel supply. 

As for modifier 42, the catalytic-combustion 
layer and the modified layer are laminated, an 
internal manifold can perform now fuel supply to 
each layer from one place respectively. 
Such two modifiers sandwich the 
shape-memory-alloy piping 43 and 44, and are 
laminated. 

The shape-memory-alloy piping 43 and 44 is 
connected to the fuel-supply hole of modifier 42. 
If piping 44 for catalytic-combustion fuel supply 
has low temperature, it will open it, and if 
temperature becomes higher, It will close it. 
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[0041] 

Moreover, if piping 43 for reforming fuel supply 
has low temperature, It has closed it, and if 
temperature becomes higher, it will open It. 
If opening and closing of the 
shape-memory-alloy piping 43 and 44 reaches 
the fixed temperature which has piping 
specifically, narrowing down and when fold, 
change of shapes, such as being crushed, 
arises, it closes piping and the reverse shape 
change takes place, piping will open it. 
When modifier 42 laminates, the 
shape-memory-alloy piping 43 and 44 
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4 2 (DU 



5^ 



[0 0 4 2] 

l&ffiiSt4 4{i. I 

5^cM§ff4 2(D^mm\ 

4 2CD?M;65±#Li-#"^\^. 

law 4 4 ft m z-mmm^nm^p 

t/4 4 {i5i:K^4 2 m^^(Dm. 



[0042] 

Since the temperature of modifier 42 is low 
immediately after a startup, as for piping 44 for 
catalytic-combustion fuel supply, a fuel is 
supplied to the catalytic-combustion layer in the 
difference modifier 42. 

A catalytic combustion arises in this layer, the 
temperature of modifier 42 rises, piping 43 for 
reforming fuel supply opens, and a fuel is 
supplied to the modified layer of modifier 42. 
Moreover, if a fuel is excessively supplied to 
said catalyst layer and the temperature of 
modifier 42 rises too much, piping 44 will close 
and fuel supply will reduce. 
As mentioned above, piping 43 and 44 adjusts 
the supply amount of a fuel according to change 
of the temperature of modifier 42, and it 
excludes the futility of supply of a fuel while it 
attains the temperature of a modifier and keeps 
the amount of reforming constant. 



[0 0 4 3] 



[0043] 

Moreover, when the fuel charging line using a 
shape memory alloy is applied to the fuel cell 
system which combined the modifier and the 
fuel cell, it can also give the function to adjust 
the fuel supply amount to a modifier, according 
to the amount of hydrogen supplied to the fuel 
cell. 

It specifically demonstrates below. 
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[0044] 

FIG. 9 shows the fuel cell system which applied 
the fuel charging line which is nnade up of a 
shape memory alloy. 

In FIG. 9, 41 is a fuel tank, 42 is a modifier, 45 is 
a fuel cell. 

A part of piping which supplies a fuel to a 
modifier is piping 46 which is made up of a 
shape memory alloy from the fuel tank. 
Heater 47 is installed, and the perimeter of 
piping 46 is arranged so that piping 46 can be 
heated. 

Piping 46 is in the state which the pipe opened, 

if heater 47 does not act. 

Moreover, an action of heater 47 uses piping 

which will be in the state where the pipe closed. 

Moreover, the hydrogen produced in modifier 42 

is supplied to a fuel cell by piping 48. 

The pressure sensor is installed in the hydrogen 

supply hole of a fuel cell 45. 

The pressure sensor 49 is set up so that heater 

47 in the perimeter of piping 46 may be 

operated according to the hydrogen supply 

amount of a fuel cell. 

In such a fuel cell system, since the hydrogen 
pressure of a hydrogen supply hole is improved 
when hydrogen is excessively supplied rather 
than the capacity of a fuel cell from modifier 42, 
a pressure sensor 49 acts and heater 47 acts. 
Piping 46 closes in connection with it, and 
supply of the fuel to a modifier is stopped. 
Moreover, when supply of hydrogen decreases 
and the hydrogen pressure of a hydrogen 
supply hole falls, stoppage and piping 46 of the 
action of heater 47 open, and a fuel is supplied 
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[0045] 

What is sufficient is just to specify suitably the 
operating pressure of a pressure heater, and 
the temperature setting of heater 47 by the 
operating condition of a fuel cell system in the 
above-mentioned fuel cell system. 
Moreover, it is sufficient to use a thermo sensor 
instead of a pressure sensor. 
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[0046] 

Thus, the reforming system or fuel cell system 
of a small-size and lightweight is obtained, 
without using the equipment for valve 
adjustment for fuel adjustment by using a shape 
memory alloy for piping. 

Moreover, it can exclude the futility of a fuel and 
can make it operate efficiently. 
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On the other hand, since the modifier of the 
structure of this invention comprises planar 
laminates, it can laminate it with the stack 
(electrolyte board pinched to support by a fuel 
electrode, an oxidating agent electrode, and 
both electrodes at least) of a fuel cell, and it can 
provide the fuel cell system with which the 
modifier and the fuel cell were united. 
Thereby, it can obtain a compact electrical 
power generating device. 
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The schematic diagram of the fuel cell system 
which becomes FIG. 10 from the modifier of this 
invention and the laminate of a fuel cell stack is 
shown. 

In FIG. 10, 30 is the modifier of this invention 
which laminated the flat plate which formed the 
combustion catalyst or the modification catalyst 
monotonously. 

Moreover, as for 31, a fuel electrode and 33 are 
oxidating agent electrodes an electrolyte board 
and 32. 

The flow paths 34 and 35 of hydrogen gas and 
oxidizing-agent gas are each provided in the 
fuel electrode 32 and the oxidating agent 
electrode 33. 
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[0049] 

The fuel which is made up of a compound which 
has hydrocarbon groups, such as methanol, 
and a blend of water. vapor is supplied to the 
flow path which has the modification catalyst of 
modifier 30. 

Hydrogen gas of a product is supplied to the 
fuel electrode 32 of a fuel cell through the flow 
path of another system. 

Moreover, piping will be simplified, if it 
comprises so that the oxidation acid gas 
passageway of the fuel electrode which the 
hydrogen which comprises the flow path which 
has a modification catalyst adjacent to a fuel 
electrode, and it produces in this flow path 
adjoined directly may be supplied. 
In this case, when the hydrogen gas 
permselective membrane 37 is provided 
between the fuel electrode and the flat plate in 
which it formed the modification catalyst, only 
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pure hydrogen is supplied to a fuel electrode 
and is desirable. 

Moreover, it takes in air in the flow path which 
has the combustion catalyst of modifier 30 from 
the exterior as air for a fuel and combustion, or 
mixes and supplies the waste gas from the air 
electrode 33 of a fuel cell, or them to it. 
As the fuel for combustion which it supplies to 
this flow path, from the outside, it supplies 
hydrocarbons or the waste gas (unreacted 
hydrogen) from a fuel electrode. 
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[0050] 

The modifier of this invention is used for the 
endothermic reaction in which exothermic 
reaction arose and the heat formed the 
modification catalyst and which can be set 
monotonously in the flat plate in which it formed 
the combustion catalyst. 
Moreover, in a fuel cell, heat occurs at the time 
of power generation. 

However, also in order to heat to yield 
temperature at the time of starting and to heat to 
appropriate temperature at the time of power 
generation, it can utilize. 
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[0051] 

It can become easy to utilize mutually the heat 
which it generates in each, and it can make the 
utilization factor of heat it not only to be able to 
attain miniaturization, but improve by laminating 
the modifier of a fuel cell and this invention. 
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M^MfiLo:> In FIG. 10, the stack of a fuel cell described one 
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^^W.M^^MLtih(D t^M. which laminated two or more fuel cell stacks 

^^mMLXh^^\ serially. 
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[0053] 

Moreover, the stack of a fuel cell is electrically 
connected serially through the flat plate by 
which the modifier was laminated by forming 
the flat plate which forms a modifier with the 
material which has electric electroconductivity, 
and laminating with a fuel cell stack. 
Therefore, wiring between the stacks of the fuel 
cell laminated through the modifier becomes 
unnecessary, and it becomes possible to take 
out a system-wide electric power to the ends of 
the whole lamination structure. 



[0 0 5 4] 
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[0054] 

What is sufficient is just a fuel cell using not the 
thing that limits the kind of fuel cell to laminate 
in this invention but the fuel which modified the 
hydrocarbon. 

For example, the fuel cell which used the 
solid-polymer-electrolyte film (for example, 
product made by brand-name Nafion Du Pont) 
and the hydrogen-ion conductor (for example, 
sintered compact of a hydronium, an 
ammonium (beta) alumina or a (beta) gallia, and 
trioxide cerium strontium) for the electrolyte, the 
fuel cell which used the oxygen ion conductor 
(for example, the stabilization zirconium) for the 
electrolyte are mentioned. 
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[0055] 

Moreover, it sets in FIG. 10, it makes into the 
fluid flow path 36 the fluid flow path which has 
the modification catalyst of a modifier when 
forming the laminate of the modifier and fuel cell 
using the flat plate which is made up of material 
which has electric electroconductivity, and is 
between the fluid flow path 36 and the hydrogen 
gas flow path 34 of a fuel-cell fuel electrode, it 
can make it able to transfer into the fluid of a 
fuel-cell fuel electrode, and can let hydrogen 
react by a fuel-cell fuel electrode alternatively 
out of the fluid modified in the 
modification-catalyst layer, when both surfaces 
are equipped with the hydrogen-ion (proton) 
conduction film 37 which has a catalyst activity 
and electrical conductivity. 
In the fluid flow path 36 which has a 
modification catalyst, the compound containing 
a hydrocarbon group is modified and hydrogen, 
carbon monoxide, and a carbon dioxide form. 
However, unreacted hydrocarbons and water 
also remain in the fluid. 

If both surfaces install the hydrogen-ion (proton) 
conduction film 37 which has a catalyst activity 
and electrical conductivity between this fluid 
and the fluid of a fuel-cell fuel electrode, let the 
surface of the film which touches the flow path 
36 which has a modification catalyst be an 
anode, it produces an electrical potential 
difference by using as a cathode the surface of 
the film of the side which touches the flow path 
34 of a fuel-cell fuel electrode. 
At this point, the following reaction occurs in a 
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CO + H2 O -*CP2+2H* membranous anode and a membranous 
+ 2 e cathode. 
; 2 H* + 2 e Anode; 

H2 ->2H* +2e 
CO+H2O ->C02+2H*+2e 
Cathode; 
2H*+2e ->H2 



2H* + 2 e 



2H*+2e ->H2 



[0 0 5 6] 



[0056] 

The partial pressure of the hydrogen and 
carbon monoxide in the fluid of the flow path of 
a modification-catalyst layer falls, and advance 
of modification reaction is promoted by this 
reaction. 

Moreover, on the surface of the film of the side 
which touches the flow path 36 of a fuel-cell fuel 
electrode, only hydrogen forms and high purity 
hydrogen is used by a fuel-cell fuel electrode for 
power generation. 

The electrical potential difference . of 
membranous both sides, in order to consume a 
part of electric power which it produces from the 
fuel cell currently laminated electrically and 
structurally and to make it generated, the 
electric power supply from the outside is 
unnecessary. 

Moreover, since a modifier has electric 
electroconductivity, it can perform an electric 
lamination with a fuel cell stack, and an 
electrical wiring is unnecessary. 
According to this invention, since modification 
reaction and the electrode process of a fuel cell 
are promoted, it can attain a utilization 
effectiveness improvement of a hydrocarbon, 
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and miniaturization of an apparatus. 
Furthermore, by connecting a capacitor and a 
secondary battery to juxtaposing electrically in 
this invention at each of a fuel cell stack, even 
when power generation with fuel-cell 
electrodes, such as the time of starting of a 
system, is inadequate, the electric power supply 
to the exterior is made. 

Moreover, a capacitor and a secondary battery 
also become a source of an electric power at 
the time of starting in the case of supplying 
hydrogen to a fuel-cell fuel electrode through a 
hydrogen ion conductive film from the flow path 
of a modifier, starting of a system becomes 
easy. 



[0 0 5 7] 



[0057] 



[^ife^!i] [EXAMPLES] 
l^AT^Sfel^yi- i '9 :^^0^coejc® An Example demonstrates the modifier of this 
^^UJ,P>^i"6o invention below. 



[^»!j 1 ] 



[EXAMPLE 1] 
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[0058] 

It carried out several creation of the flat plate 
made from nickel which applied the 
photosensitizing resist to the nickel board of 0.1 
mm thickness, etched after exposure image 
development by 0.3 mm pitch at intervals of 
0.15 mm, and formed pitch 0.3 mm slot in a 
depth of 0.6 mm with a width of 0.18 mm. 



[0 0 5 9] [0059] 

#^tlfc¥tS{--^v^^^^i/bf^ After masking on the obtained flat plate, it 



10/12/2004 



36/68 



(C) DERWENT 



JP6-111838-A 



XHOivisorsi 

^ ^ ^ 



t) 1 O-^Torr. mm 1 L 

L. lifi 1 O-^Torr. tK^ 1 %co 
i¥IS2 H) 1 



targeted platinum, carried out the spatter for 10 
seconds in the argon atmosphere containing 
pressure 10'^Torr and 1% of oxygen, and 
formed the insular combustion catalyst with an 
average thickness of 0.5 micrometer in the 
surface of a planar slot. 

After masking on the flat plate made from nickel 
which etched the flat plate (it considers it as a 
flat plate 2 below) which formed the combustion 
catalyst by the similar method by the method of 
the another side above made ten sheets, and 
the similar method, it targets alloy of copper and 
zinc, it carries out a spatter for 10 seconds in 
pressure 10'^Torr and the argon atmosphere of 
1% of hydrogen, it formed the insular 
modification catalyst with an average thickness 
of 0.5 micrometer in the surface of a planar slot. 
It made ten flat plates (it considers it as a flat 
plate 1 below) which formed the modification 
catalyst by the similar method. 
As shown in FIG. 1 , it laminated alternately the 
flat plate 1 and flat plate 2 which were obtained 
by the above-mentioned method one by one, 
and it wound the exterior by the glass wool and 
the aluminium foil, and obtained the modifier. 



[0 0 6 0] 

i5^l$:W4|^cD?ag;0^2 
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[0060] 

Next, it performed operation about the modifier 
obtained as mentioned above. 
To the fluid flow path 4 which has a combustion 
catalyst on the surface of a slot, since the 
temperature in the fluid flow path 4 went up 
methanol and air to about 200 degrees C when 
composite fuel was poured, it poured the fuel 
which mixed methanol and water in the fluid 
flow path 3 1:1. 
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^(D'i^^/ ^ J — hi^^if'^WL As a result, methanol and water vaporized and 

^ t> $ tlfco hydrogen was converted further. 

:^ ^ J ~)\^(Di^%'^(D^%M\'t The conversion rate to the hydrogen of 

6 0 %~ 7 0 o /io methanol was 60% - 70%. 



[EXAMPLE 2] 
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[0061] 

It obtained the modifier by the similar method as 
Example 1 except the gas atmosphere at the 
time of the sputtering at the time of forming a 
modification catalyst and a combustion catalyst 
monotonously in which it formed the slot being 
the argon atmosphere containing pressure 
10"^Torr and 1% of oxygen. 
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[0062] 

It actually performed operation about the 
obtained modifier. 

When the composite fuel of methanol and air 
was poured to the fluid flow path 4 which has a 
combustion catalyst on the surface of a slot, 
and the fuel of one 5 times the volume of this 
was poured as compared with the case of 
Example 1, the temperature of the fluid flow 
path 4 went up to it at about 200 degrees C. 
Next, it poured the fuel which mixed methanol 
and water in the fluid flow path 3 1:1. 
As a result, methanol and water vaporized and 
it converted into hydrogen further. 
The conversion rate to the hydrogen of 
methanol was 15% - 25%. 



[^wys] 

[0 0 6 3] 



[EXAMPLE 3] 
[0063] 
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In this Example, an Example when the fuel 
supply and the product ejection direction to the 
fluid flow path which provides an internal 
manifold in a modifier and has a modification 
catalyst, and the direction of the fuel supply and 
product ejection to the fluid flow path which has 
a combustion catalyst intersect perpendicularly 
is shown. 



[0 0 6 4] 

=iyr>:n>-/N ((l 0 

0) 5 0 0 /imJ¥) 
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■r^xoimms 3, 5 4^m 



[0064] 

After forming Si02 in the surface and 
transferring a prescribed pattern using a 
lithography technology by carrying out thermal 
oxidation of the silicon wafer (100) (a surface, 
500 micrometerthickness) first, it was 
hydrofluoric acid and performed choice 
elimination of Si02 . 

Next, it formed slot 52 on the trapezoid shape 
like FIG. 11 on the surface of the wafer by 
performing anisotropic etching using the 
aqueous solution of an ethylenediamine type. 
At this point, it set the depth of a slot to about 
100 micrometer, and the pitch could be about 1 
mm. 

The ends of a slot have formed deep slots 53 
and 54 so that the fluid which passed through 
each slot may mix. 

One side considered it as opening for the 
connection with the flow path from a downward 
direction, and another side considered only 
upper part as opening for the connection with 
upper part. 

Moreover, it formed the opened slot 55 in 
pathway connection of one fluid when 
laminating this wafer alternately in the object for 
fuel gas, and the heat fluid. 
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It carried out the silicon-substrate 51 whole 
shape like FIG. 11 by dicing after each etching 
process completion. 



[0 0 6 5] 
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[0065] 

By the sputtering method etc., it formed the 
combustion catalyst layer in the pathway at the 
silicon substrate 51 which formed the fluid 
pathway as mentioned above. 
Moreover, it manufactured the silicon substrate 
56-60 of a shape as shown in FIG. 12 by the 
similar method as a silicon substrate 51 
separately. 

It formed the combustion catalyst in silicon 
substrates 56 and 58, and formed the 
modification catalyst in the silicon substrate 57. 
It attached by the direct attaching method and 
laminated each wafer so that the base plate 57 
for modification reaction and the base plate 56 
for catalytic combustions might" intersect 
perpendicularly like FIG. 12. 
By attaching directly, the slot formed in the 
surface of a base plate 56 by bond with base 
plates 56 and 57 becomes one flow path 
respectively by the base of a base plate 57. 



[0 0 6 6] 
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[0066] 

By making as structure where the upper and 
lower sides of the base plate 57 for modification 
reaction constitute the base plates 56 and 58 for 
intermediation combustion, it can heat the 
reforming part of the fuel gas uniformly. 
Moreover, it formed the fuel gas inlet 62, the 
hydrogen-containing-gas outlet 64 after 
reforming and the gas inlet 61 for heat, and 
outlet 63 in the lowest-part and top of the 
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lamination structure like FIG. 14 for piping of 
each fluid. 



[0 0 6 7] 



[0067] 

Sectional drawing of the modifier concerning 

this invention was shown in FIG. 1 3. 

It fixed in the modifier the base plate laminated 

as mentioned above by the fixing jigs 65 and 66 

produced by etching silicon. 

It has formed the fuel gas and the micro 

through-hole for heat fluid in the fixing jig. 

It connected with piping with low melting glass 

etc. 



[0 0 6 8] 
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[0068] 

Moreover, it installed the micro pumps 72 and 
73 produced with ultra-fine processing 
technology in the pathway from a fuel service 
tank to a modifier. 

This micro pump is produced by anode junction 
in silicon and a Pyrex glass. 
It forms the flow path of the fluid by etching of 
silicon, and has formed the diaphragm in the 
Pyrex glass by etching. 

The piezo actuator is attached to the upper part 
of a diaphragm. 

By impressing a voltage to this actuator, when a 
diaphragm fluctuates, it becomes possible to 
pour the fluid by a predetermined amount. 



[mmm4] [example 4] 

t.ti. UWLfz.P&^t^'^MM^ Moreover, the carried catalyst shows the 
5>^^W1"'5#?L^^^ffiV^yb5^C Example of the modifier using the madreporic 
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which has inclination concentration distribution. 
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[0069] 

It puts 33g of aluminium oxide (2050 degrees C 
of melting point) fine particles into a hopper with 
an aperture diameter of 1 mm, and they carry 
out natural fall. 

It makes it fall uniformly on tungsten (3370 
degrees C of melting point) board heated at 
2500 degrees C which puts 10g (1455 degrees 
C of melting point) of nickel metal powders into 
a hopper with an aperture diameter of 0.1 mm, 
and is carrying out both-way operation at 50 
mm/s. 

It forms the nickel carrying aluminium oxide 
rolling body of thickness 2 mm, reduce 
pressuring tungsten (3370 degrees C of melting 
point) roll heated at 2500 degrees C at both the 
sides of the falling point of a fine particle at 100 
g /s from 10kg of loads. 

It uses platinum (1773 degrees C of melting 
point) instead of a nickel metal powder similarly, 
and forms the platinum carrying aluminium 
oxide rolling body. 

It took out, after immersing and soaking the 
surface of the rolling body which removed these 
rollings body from the tungsten board in the 
removal from a tungsten board, and copper 
(1083 degrees C of melting point) molten metal 
to side face, it each cut off the side face of a pair 
of ends, and it stacked up and carried out the 
thermocompression bonding of the surface 
which got wet with copper so that it might cut off 
and a surface might cross, and bound it. 
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Nickel carrying aluminium oxide rolling dignity 
arranged this forming board with nickel carrying 
aluminium oxide rolling dignity, platinum 
carrying aluminium oxide rolling dignity 
arranged the cut end with platinum carrying 
aluminium oxide rolling dignity, and it laminated 
six sheets, and assembled the modifier. 
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[0071] 

The platinum carrying aluminium oxide porous 
rolling body with a penetration path cuts off, and 
it lets the methanol vapour and excess air flow 
with two atmospheric pressures from a surface. 
The nickel carrying aluminium oxide porous 
rolling body which has a penetration path on the 
other hand cuts off, and it lets the methanol 
vapour and equimolar water vapor flow with two 
atmospheric pressures from a surface. 
And when a part of reformer was raised to 150 
degrees C or more and methanol and oxygen 
were fired, change of hydrogen generating 
concentration was not seen for 100 hours or 
more. 



[«fiJ5] 



[EXAMPLE 5] 
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[0072] 

In this Example, it sets to the modifier of this 
invention, it demonstrates the fuel cell system at 
the time of applying to a modifier piping which 
turns into piping which carries out fuel supply 
from a shape memory alloy from a fuel tank. 
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It is the four hole open beam of 5 mm of 
diameters as the replenishment hole 92, an 
exhaust hole 93, and a vent hole 94 beforehand 
to thickness 0.2 mm which carried out solder 
plating like FIG. 14 in the front and back 
surface, and thin nickel with a size of 1 00*300 
mm. 

Furthermore, it etched the surface and made a 
width of 10 mm, and a depth of 0.1 mm as pitch 
1 mm, length 70 mm, a width of 0.5 mm, depth a 
fine groove 89 of 0.1 mm, the refueling slot 90, 
and an exhaust slot 91. 

It made the object for reforming, and three 
objects for each combustion at a time. 
Thus, it attached the cover to the 
convexoconcave of the fine-groove part on the 
made surface of a base plate, and the part 
except each slot, and it attached the oxidation 
catalyst to combustion and each attached the 
modification catalyst to reforming thinly by the 
spatter. 

It laminated these alternately, pressed and 
laminated at 230 degrees C, and considered it 
as the modifier. 

It made the fuel cell system like FIG. 15 using 
the modifier obtained by the above-mentioned 
method. 
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[0074] 

As for 41, as for a fuel tank 42, the 
above-mentioned modifier and 45 are fuel cells. 
The shape-memory-alloy piping 46 is used for a 
part of piping which supplies a fuel to modifier 
42 from the fuel tank 41 which enabled it to 
pressurize a pipe line uniformly. 
Heater 47 is wound by this shape-memory-alloy 
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ef^t— ^ 4 7^5# piping 46. 

;0^;h/Ti/^5c ff^^ffi'tt-a ^IfiW At normal temperature, it has closed the 

4 6 fiS^UTii^ C-Tio 19 . t shape-memory-alloy piping 46, and opens it by 

— ^47 ^^Pfi-f 5 r <t i 19 heating heater 47. 

r?l < 0 ff^^cffilt-a ^iSW 4 6 (i The shape-memory-alloy piping 46 leads to 

8 0 \z.%ifi piping 80 divided into two forks. 

5o Ifi^B Oco-;^^;^»$4 It led one side of piping 80 to the 

#^|!Bfflff^^tE'll-a-^iaW4 4}c shape-memory-alloy piping 44 for combustion 

19 , ^;|^MIp7L^(-^;0^o fuel supply, and is connected with the refueling 

TV^5o «mm^ffl?f^^tE hole. 

'lt-a^iEl=4 4 (t. At normal temperature, it is opening the 

V^Tjoip, @ S^ta^^l-Tte shape-memory-alloy piping 44 for combustion 

6ir^i:5o ^»^#^|pfflff^ fuel supply, and if temperature turns into the 

^t^fE'lt-g-^gaW 4 4 <^ Ef4lilp objective temperature, it will close it. 

?L9 2 (OrBl(::^^#t^^iaW8 1 The air charging line 81 is between the 

;0^.fo5o laws 0 (7)±t!i::^ic^^ shape-memory-alloy piping 44 for combustion 

mP(m^m^m^%'^^W^ 4 tuel supply, and the refueling hole 92. 

3 Bji:®(75^;M-M|p?L9 The shape-memory-alloy piping 43 for 
2 \z.%i)^ o T V ^ 5 o 3feK:^^#^ reforming fuel supply led to the district of piping 
l«fflff$^fElt^^iai'4 3 fi. 80, and it is connected with the refueling hole 
nm.'^\-WiX.X^'0\^W)'^%< 92 of reforming. 

7te'5i:P<o ^MpB'CB^cK^tL At normal temperature, if it has closed and 

'^\:^tz.i^%1^ y^\tW^^Wf^'^^ temperature becomes higher, it will open the 

4 5 tcifit^^ $ -tir^o '^P(W(^\'^ shape-memory-alloy piping 43 for reforming fuel 

WS.-h^LV^ A%-h^W\-^\^h supply. 

^x> "ik^i^ y-<^^f)ifi^^^1l It lets the fuel-cell main body 45 supply the 

h t — ^ 4 1 f)^^ hydrogen gas which modified in the reforming 

ti> ^ififliSfflff^t^tfSll'n^iB part and was produced. 

W4 6755|^C'5o '\±.'t]1y^yifi^ If a pressure sensor 48 is attached to a fuel cell 

irt— ^4 7f)'^A'0. l?t/:feSI4 and the pressure of reformed gas becomes 

liSfflff^ttfStt-a^^iSl^ 4 6 more than the objective pressure, heater 47 will 

o be turned off and the shape-memory-alloy 

piping 46 for fuel adjustment will close. 

If a pressure falls, heater 47 will enter and the 

shape-memory-alloy piping 46 for fuel 

adjustment will open again. 
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[0075] 

Two modifiers 42 by which the relation between 
the laminated modifier 42 and piping was 
laminated centering on the shape-memory-alloy 
piping 44 for combustion fuel supply and the 
shape-memory-alloy piping 43 for reforming fuel 
supply are laminated, and the shape of piping 
18 and 19 varies with the temperature changes 
of a modifier. 

Moreover, the outer side carried out in this way 
winds a heat insulating material 82, and raises a 
thermal efficiency. 



[0 0 7 6] 
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[0076] 

It attached to the apparatus which made the fuel 
which mixed methyl alcohol and water with 1:1 
by molar ratio. 

It supplies an electricity at the beginning of 
operation, and it heats heater 47, opens the 
fuel-supply shape-memory-alloy piping 46, and 
supplies a fuel. 

For the object for heat, and for reforming, it 
divides for two forks piping 80, it passed along 
the shape-memory-alloy piping 44 for 
combustion fuel supply which it is opening at 
normal temperature, and replenished air from 
the air charging line 81, and it mixed the fuel 
and was sent to the combustion part, and it 
carried out the catalytic combustion by catalyst, 
and generated heat. 



[0 0 7 7] [0077] 

^(nmkz.X.^l^^W^'^^u^t^M The shape-memory-alloy 



piping 43 for 



Wi^f\^\^^ifil 2 0°C^Sx.fc reforming fuel supply closed when the shape 
B#,^sT'P3 C-CV^/c^M^I4^|^ memory alloy was heated by the heat and 



10/12/2004 



46/68 



(C) DERWENT 



JP6-111838-A 



XHOfVISOISI 

^ 



(D}±tl^'^ 2. Ikg/cm^^ 

nm^Mmm^mm 4 e 

!±.tl^^^ 1 . 8 k g/c i^T 

fco U^i'^ 1 2 O°C;0^^ 1 4 
2. lkg/cm^7i>tl. 8 

k g / c \zm^timmm\^ 



temperature exceeded 120 degrees C opened, 
and the fuel was supplied to the reforming part. 
When 140 degrees C was exceeded, the 
shape-memory-alloy piping 44 for combustion 
fuel supply closed, and the temperature rise 
stopped. 

It modifies, the generated hydrogen is sent to 
the fuel-cell main body 45, and power 
generation is started. 

When the pressure in the battery of hydrogen 



exceeded 2.1 kg/cm 



by the modified 



hydrogen, heater 47 was turned off, the 
fuel-supply shape-memory-alloy piping 46 
closed, and supply of a fuel was stopped. 
When the pressure became below 1.8kg/cm^, 
heater 47 was heated again, and 
shape-memory-alloy piping 15 fuel for fuel 
supply opened, and was supplied. 
The hydrogen pressure by which temperature 
was modified from 120 degrees C to 140 
degrees C was maintained at 1.8kg/cm^ from 
2.1kg/cm^ , and operation of a fuel cell of it was 
completed continuously. 



immme] [examples] 

^^^^(D In this Example, it demonstrates the fuel cell 

tj^'^W.^^ y^t'^ system which laminated the modifier and fuel 

L/i^f4fl;?tll'>^x A(^o cell stack of this invention. 



[0 0 7 8] [0078] 

me \z.:lf~%M^'\o:>W^P(MWy The planar top view which forms the reforming 

Mz.-i6\-^ ^^it7\^MB.P((0 part of the hydrocarbon fuel in the fuel cell 

e^C^lH5^?fMi"5¥lg<7)¥®lll system of this Example in FIG. 16 is shown. 

^^i~o ^KplifiHl 1 6 {ciTj^ $ The reforming part comprises circular flat plates 

n^F\M(DmKl 2 0, 1 2 1, 120,121,122 shown in FIG. 16. 
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FIG. 16 is the figure which looked at the flat 
plate from upper part. 

The slot and hole a-h which constitute a flow 
path of the fluid respectively are fornried in the 
flat plate 120,121,122. 

Aflat plate 120,121,122 is respectively made up 
of aluminum, and are the thickness of 2 mm, 
and diameter 100 mm. 

The modification catalyst is formed in the 
surface of the slot of flat plates 120 and 122, 
moreover, the combustion catalyst is formed in 
the surface of the slot of a flat plate 121. 
It performed formation of the catalyst to each 
flat plate by the method shown below. 



[0 0 7 9] 

S-fTOl 2 ORXII 2 2\tm 

7Ki$fe. ^'m\^xmm(Dr 

m^(r>7'mm^'^m\.x'^m. ■ 

^MLx^mmm^mn^^ 
/■do ¥*si 2 1 (i±we^ 
*gi 2 o^r>'i 2 2 tmm{:iL 
x^^m(DTji^^i-m^M^L 

Lxnm- imi^xmrnnm^ 



[0079] 

After they carried out the submersion of the 
surface of a slot to the caustic-soda aqueous 
solution after forming the slot and the hole, as 
flat plates 120 and 122 were shown in FIG. 16, 
and they let a part of surface aluminum elute, 
they oxidize and dried [ rinsed and ] the surface 
aluminum layer by hydrogen peroxide aqueous 
solution, and let the porous alumina layer form 
first. 

It impregnates this porous alumina layer in the 
aqueous solution of copper nitrate and 
nitric-acid zinc, and drying and after baking, it 
carried out reduction processing in the 
hydrogen air current, and made the modification 
catalyst carry. 

Moreover, a flat plate 121 is, after forming a 
porous alumina layer like the above-mentioned 
flat plates 120 and 122. while the 
palladium-nitrate aqueous solution was 
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H^^iirfc— (ill7}c:{i;^ impregnated in the similar porous alumina layer, 
MMMcoM^M'^"^ -^{^^ drying and the baking of were done and the 
^'Bf^M^W>(DM')^^UR'(IB. combustion catalyst was made to carry, the 
itM^^M^'f'^^^<^W-MM planar top view which comprises the fuel 
^:^-fo electrode and oxidating agent electrode of a 

fuel-cell part in the fuel cell system of this 
Example is shown in FIG. 17. 



[0 0 8 0] 

« 1 2 3 i-^mimm. i 

2 4 itmnm-^^h^o w 1 2 
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mi 7mu< i^mRif^ a ~ h 



[0080] 

Aflat plate 123 is an oxidating agent electrode, 

and a flat plate 124 is a fuel electrode. 

Flat plates 123,124 are a flat plate 120-122, this 

size, and an allotropy material. 

A slot and hole a-h are formed like FIG. 17. 



[0 0 8 1 ] 

i¥$0. 2mm(75/^°-7 
71/ ;^ D ;(7 — /I? V 7> yi/ 7 
(i^p^piS ; N a f i o n) (DWi 

y X h77yi-;^Dzc^l/>- (p 
TFE : i^p"pi& ; x^D^') t 

Na f i o nmmt^Mmi^ti 



[0081] 

On the other hand, it is the perfluoro carbon 
sulfonic-acid film (brand-name;) of thickness 0.2 
mm. 

They are a catalyst carrying carbon powder and 

a polytetrafluoroethylene (PTFE: brand-name;) 

oh both surfaces of Nafion. 

It hot-presses what mulled Teflon and a Nafion 

solution with a gilding nickel screen, 

furthermore, it prepared the hydrogen-ion 

conduction film which pressed the porous 

carbon board on by pressure on it. 

A different catalyst on both surfaces of a film 

was formed, while another side was platinum 

using platinum/ruthenium. 



[0 0 8 2] [0082] 

^ t:L , W^^Wf^(r:>%M%M. h b Moreover, it is the perfluoro carbon sulfonic-acid 
W-^ 0. 2 mmC7)/N— :7yi/ film (brand-name;) of thickness 0.2 mm as an 
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(i^p"pife ; N a f i o n) (DM 
(PTFE :^d"p^ ;x7Py) 

a f i o nmmt^f^mL 



electrolyte board of a fuel cell. 
They are a platinum-catalyst carrying carbon 
powder and a polytetrafluoroethylene (PTFE: 
brand-name;) on both surfaces of Nafion. 
It hot-presses what mulled Teflon and a Nafion 
solution with a gilding nickel screen, 
furthermore, it prepared the electrolyte board 
which pressed the porous carbon board on by 
pressure on it. 



[0 0 8 3] 
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[0083] 

It laminates so that hole a-e which is the turn of 
a flat plate 123, a flat plate 124, a flat plate 120, 
a flat plate 121, and a flat plate 122 from a top, 
and provided the above-mentioned flat-plate 
120-flat plate 124 in each flat plate may form 
one passage respectively, it sandwiched said 
electrolyte board between the flat plate 123 
(oxidating agent electrode) and the flat plate 
124 (fuel electrode), sandwiched said hydrogen 
ion conductive film between the insertion, the 
flat plate 124, and the flat plate 120, and formed 
one unit. 

In this case, it lets the surface in which the 
platinum / ruthenium catalyst of a hydrogen-ion 
electroconductive film were formed adjoin a flat 
plate 120. 

It let the surface in which only platinum was 
formed adjoin a flat plate 124, and laminated it. 
It performed wiring for this unit in upper part and 
the lower part further 2 stepwise pilings, and 
formed the fuel cell system. 



[0 0 8 4] 
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The schematic diagram of the fuel cell system 
based on this Example is shown in FIG. 18. 

125 is an electrolyte board in the drawing(s), 

126 is a hydrogen-ion conductivity film. 
Moreover, the arrow head showed the flow of 
supply matter, and disposal matter in the 
passage formed from hole a-e formed by each 
flat plate, 



[0 0 8 5] 

^tM^. 2 1 mmm 

^mzx7\<.mRmi e ^ia ex 
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[0085] 

First, while supplying hydrogen to the slot of a 
flat plate 124 (fuel electrode) through Hole g, 
lead Hole f to the slot of a flat plate 121 (flat 
plate in which it formed the combustion 
catalyst). 

Lead hydrogen and Hole e. 
It supplied the blend of methanol and water for 
air to the slot of a flat plate 122 (flat plate in 
which it formed the modification catalyst), 
through Hole d. 

Moreover, it supplied air also to the flat plate 
123 (oxidating agent electrode) through Hole e. 

[0086] 

In the flat plate 121 (flat plate in which it formed 
the combustion catalyst), combustion began 
from normal temperature and it generated heat. 
This also started modification reaction by the 
flat plate 122. 

The hydrogen gas produced in the flat plate 
122, a carbon dioxide, carbon monoxide, and 
unreacted methanol water were sent to the flat 
plate 120 through Hole h. 
Moreover, in the fuel-cell part which is made up 
of a flat plate 124, a flat plate 123, and an 
electrolyte board 125, it started power 
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generation with the temperature rise. 
It stops supply of the hydrogen to the flat plate 
124 (fuel electrode) by Hole g in the place 
where the temperature of an action amounted 
to 150 degrees C, it changed to methanol the 
hydrogen currently supplied from the hole f to a 
flat plate 121 (flat plate in which it formed the 
modification catalyst). 

Even after stopping all hydrogen supplies, 
power generation took place succeedingly. 



[0 0 8 7] 

Si-^c^dct "9 1 5 o°c\z^ 
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[0087] 

It kept the temperature of the above-mentioned 
fuel system at 150 degrees C by adjusting the 
amount of methanol which it supplies to 121. 
The waste gas containing a carbon dioxide, 
unreacted hydrogen, etc. which it produces in a 
flat plate 120 (flat plate in which it formed the 
modification catalyst) was discharged through 
Hole c outside. 

Water vapor which produced the unreacted 
hydrogen produced from on the flat plate 124 
(fuel electrode) in the flat plate 123 (oxidating 
agent electrode) discharged through Hole b 
outside was discharged through Hole a outside. 
It was able to obtain the compact fuel cell 
system which laminated the modifier and the 
fuel cell as explained in full detail above. 



10 0 8 8 1 



[0088] 



[mm(D^ii^] [ADVANTAGE OF THE INVENTION] 

U±WT^Ltitu < X Without using an installation of the burner used 

flit, %^(D^U^^^^^ ^hti for the modifier of the past, a reaction vessel, a 

X\/^tzy<—i~. Rft-W. Rft^^ reaction tube, etc. according to this invention, 

^ t ti:<. . ^ as explained in full detail above, it can supply 
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. heat required for modification reaction, and can 

^^^^^b^it'C'^ s S/c, 9J] reduce a modifier in . size, and can mal<e 

< ^-t'-S ^ modification reaction start efficiently. 

<!r;^^'C# So ^tz.. Moreover, the fuel cell system of this invention 

l^^'Bililv'^x Afi, BicK^i can provide a compact power generation 

—i^itl^ti :i tl^^'O =1 system by integrated with a modifier. 

h ^ « V/ ^ X A ^ # #t 1 

So 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



imi] [FIG1] 

^M^^^<^^W^(Dmf^Wio The block diagram of the modifier of this 

invention. 



im2] 



[FIG 2] 

\(D^j/^Wi^ The fragmentary sectional view of the modifier 
of this invention. 



[El a] 



[FIG 3] 

The fragmentary sectional view which carried 
the catalyst. 



[114] 



[FIG 4] 

The block diagram of the modifier of this 
invention. 



[135] 



[FIG 5] 

Sectional drawing of a catalyst carrier body. 



[E161 



[FIG 6] 

Sectional drawing of a catalyst carrier body. 



[1217] [FIG 7] 

:^^f^60a^?:M§5<^— pP5^^^ The perspective diagram showing a part of 
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i~fAW.^o modifier of this invention. 

ims] [Fias] 

ff^^^tfitt-a h^J:^ iSW ^ The schematic diagram of the reforming system 
fflV^Tt^Mi^^^x A(Dll£B§|l]o using piping which is made up of a shape 

memory alloy. 



[1119 1 [FIG. 9] 

ff^^t^ctfils-a -SISW^ The schematic diagram of a fuel cell system 

^\/^tiMMM'l^'y^'r J^^coWi.^ using piping which is made up of a shape 

memory alloy. 

[mi 01 [FIG. 10] 

:^BM^^^<D^'M:^tB^Mft The schematic diagram of the fuel cell system 

7^^ y ^ '^W-^V'tz.i^P^Wfki^ which carried out the volume of the modifier and 

;^ X A (DiUB^Elo fuel cell stack of this invention. 



[ia 1 1 1 [Fia 11] 

y ^y"^:x. — /^(75#4^J,l2]o The perspective diagram of a silicon wafer. 

[m 1 2 1 [Fia 12] 

3 {^{^•53i[MI§co|H35> The partial perspective diagram of the modifier 

based on Example 3. 



[mi 3 1 [Fia 13] 

^ife^ll 3 {^'^^S^cW^^^Sfffi Sectional drawing of the modifier based on 

g]o Example 3. 

[m 1 4 1 [FIG. 14] 

^JS^"!] 5 (C'^ 5¥t^co#i5^ The planar block diagram based on Example 5. 



[m 1 5 1 [FIG. 15] 

HJSfe^iJ 5 {d-^-Si^^^ttite^x;^ The schematic diagram of the fuel cell system 
X A cdHEB^HIo based on Example 5. 
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MMMG l^^^^'J^MMif^^y^ The planar top view which comprises the 

M.(D^'M.^^^Mf^'i' ^W-^^(^ reforming part of the fuel cell system based on 

^ffilHo Example 6. 



[m 1 7 ] [FIG. 17] 

MMi^^]7 {c^.^j^PrMfki^:^ The planar top view which comprises the 

■rA(7)^l4g;?t^^^^/?gi--5¥ fuel-cell part of the fuel cell system based on 

^(D^MMo Example 7. 
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[FIG. 18] 

The schematic diagram of the fuel cell system 
based on Example 7. 



[Hi 9] 



[Fia 19] 

The schematic diagram of the modifier of the 
past. 



1 , 2, 2 0, 2 2---W 3, 
4, 15, 16, 21, 23, 
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2 5---mMMU 

3 2-mMm 3 3-mimm 
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4 4- 



[DESCRIPTION OF SYMBOLS] 

I, 2, 20, 22... Flat plate 

3, 4, 15, 16, 21, 23, 36... Fluid flow path 
5... a combustion catalyst 
6... a modification catalyst 

II. .. catalyst particles 
12... a madreporic 

13... combustion catalyst particles 
14... modification-catalyst particles 
17... a separation body 

24... the arrow head which shows the direction 
through which the fluid flows 
25, 26, 27, 28.,. Hole 

30 42... Modifier 

31 25... Electrolyte board 
32... a fuel electrode 

33... an oxidating agent electrode 
34 35... Gas passageway 



10/12/2004 



55/68 



(C) DERWENT 



JP6-111838-A 



XHOIVISOIM 

' ^ 



4 5 



:lfiW 37... hydrogen gas permselective membrane, 
hydrogen-ion conduction film 
41... a fuel tank 

43... shape-memory-alloy piping for reforming 
fuel supply 

44... shape-memory-alloy piping for 
catalytic-combustion fuel supply 
45... a fuel cell 



4 e-Mmm-^^^^hf^^^i 

4 7-- t— ^ 4 8. 8 0 
■••law 4 9---J±tl±>^ 5 
1 -••v^y :=iym^ 5 2. 5 5 
■■■m 5 3, 5 4---^^ 

5 6,5 8 

5 7 ■■■^mRftmm^ 59, 

6 0 --y]) =il^^U 6 1 ■■■^P 
AP 

6 3---MBm:ff'^ti\a 6 4--- 

6 5, 6 6 ■■■m^ll^Mc 6 7, 
6 8 ■■■'^i^mAa 6 9, 7 



46... a shape memory alloy 

Piping which is made up of these 

47... a heater 

48 80... Piping 

49... a pressure sensor 

51... a silicon substrate 

52 55... Slot 

53 54... Deep slot 

56 58... Base plate for catalytic combustions 

57... the base plate for modification reaction 

59 60... Silicon substrate 

61... the gas inlet for heat 

62... a fuel gas inlet 

63... the gas outlet for heat 

64... a hydrogen-containing-gas outlet 

65 66... Fixing jig 

67 68... Fluid inlet 

69 70... Fluid discharge port 



7 1-^^ 



tstc 



7 2, 7 3 ••••v^ 71... a vessel 

8 1 72 73... Micro valve 
81... an air charging line 

8 2. 1 0 2 - -ltfMM 8 9 - - 82,102... a heat insulating material 
miM- 0 ■■■BMWi^m- 9 89... a fine groove 

90... a refueling slot 

9 2--Mjf;p7L 9 3--|^^?L 91... an exhaust slot 

9 4 --iiMP 92... the replenishment hole 
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10 3--^f= 1 0 4-- 93... an exhaust hole 
P^W 10 5---^KM^^ 1 0 94... a vent hole 
g.../^— 10 7--:^^^ 101... the reforming tank-body body 
^ 103... an outer tube 

104... an inner pipe 
105... a modification catalyst 
106... a burner 
107... heat exchanger 
108... a fuel tank 
109... a pump 
110... a reaction tube 



1 0 8---M^>^ 10 9 
1 1 



120, 121, 122, 12 120 121,122,123,124... Flat plate 
3 , 12 4 •■•W-W. 126... Hydrogen-ion conductivity film 

1 2 6 --7K^-f :t>'fH#l±fli 
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[FIG. 2] 
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ims] [FIG. 3] 



Sr& ^ & a A 

1"" 

/2 



[US] [FIGS] 




[El 6 1 [FIG 6] 
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43 



42 



Ejection 
Air 

To a fuel cell 
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IS 13 

Charge introduction of a catalytic combustion 

Reforming fuel introduction 

Charge introduction of a catalytic combustion 



[FIG 7] 
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[FIG. 16] 





[El 1 2 ] [FIG. 12] 
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Fluid for heat 
Combustion gas 
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[FIG. 14] 
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[FIG. 15] 
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I HI 1 9 1 [FIG. 19] 
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exhaust gas < - 

-- > to fuel-cell main body 

108 Fuel tank 
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[FIG. 18] 
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123 Oxidating agent electrode 
125 Electrolyte board 
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124 Fuel electrode 

126 Hydrogen-ion conductivity film 

120 The flat plate in which it formed the modification catalyst 

121 The flat plate in which it formed the fuel catalyst 

122 The flat plate in which it formed the modification catalyst 

1 23 Oxidating agent electrode 

125 Electrolyte board 

124 Fuel electrode 

1 26 Hydrogen-ion conductivity film 

120 The flat plate in which it formed the modification catalyst 

1 21 The flat plate in which it formed the fuel catalyst 

122 The flat plate in which it formed the modification catalyst 
Hole a Hole b Hole c 

Hole d, Hole f, Hole e, Hole g 

Air 
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